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CHEMICAL  KNOWLEDGE. 


SEVENTH  SECTION, 


Of  the  Vegetable  Organic  Compounds , 
INTRODUCTION  TO  THIS  SECTION, 


1*  I HAVE  Hitherto  treated  of  fubftances:  all 


which  belong,  by  reafon  of  their  ftmplicity 
or  their  little  complicated  competition,  to  the 
bodies  which  naturalifts  place  în  what  they  term 
the  mineral  kingdom , and  which,  as  they  com- 
pofe  the  folid  mafs  of  the  globe,  defer ve  more 
accurately  the  name  of  foflils.  The  fubftanees 
whofe  hiftory  I am  about  to  write,  and  which 
conftitute  the  lection  I now  commence,  are 
of  a very  différent  nature  : much  more  com-» 
plicated  than  the  preceding,  the  vegetable  fub-- 


bodies,  but  they  alfo  require  to  be  examined,  and 
treated  according  to  a very  different  method. 


The  courte  of  the  fcience  oim 


gh't  here  to  differ  as 

well 
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well  as  that  of  nature  ; and  in  Head  of  dividing1 
this  feétion,  like  the  preceding  ones,  into  articles 
placed  fucccftively,  one  after  the  other,  and 
placed  as  the  necelfary  and  continued  feries  of 
truths  connected  immediately  with  each  other, 
the  fafts  and  the  phenomena  are  here  too  com- 
plicated, and  hitherto  too  little  as  yet  approached 
to  each  other,  and  too  little  dependant,  for  it 
to  be  poffible  that  I ihould  prefent  them,  like 
thofe  of  the  preceding  feélions,  in  a continued 
and  uninterrupted  feries  of  articles. 

â*  I am  therefore  obliged  to  divide  all  that 
I have  to  fay  relative  to  the  vegetable  com- 
pounds into  fix  orders  of  fabts,  which  compre- 
hend all  the  knowledge  hitherto  acquired,  and 
even  the  Ideas  of  what  is  ft  ill  to  be  acquired, 
refpecling  the  nature,  the  formation,  the  differ- 
ence, and  the  alterations  of  thefe  compounds. 
For  it  is  here  to  be  remarked,  that  vegetable 
bodies  are  divided  and  feparated  from  the  mi- 
neral fubftances  by  a great  difference  with  re- 
lation to  the  chemical  parts  which  compofe 
them.  Organic  compounds  in  general,  and 
thole  which  belong  to  the  vegetables  in  parti- 
cular, are  ftill  much  lefs  known  than  the  mi- 
neral fubftances  ; and  though,  as  we  ihall  foon 
fee,  modern  chemiftry  has  Angularly  advanced 
the  vegetable  analyfts,  it  has  rather,  as  yet, 
acquired  hopes  and  produced  writings,  than  col- 
lected general  refill ts . The  great  point  in  the 
ftudy  of  this  beautiful  department  of  fcience 
is,  to  familiarize  ourfelves  with  the  well-efta- 
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blifhed  and  pofitive  notions  already  in  our  pof~ 
feftion, — to  acquire  at  the  fame  time  a clear  un» 
derftandino*  of  what  ftill  remains  defective, — to 
comprehend  well  the  means  of  acquiring  what 
it  wants,—  to  appreciate  rightly  the  truth  of 
the  fpeculative  views  to  which  it  has  raifed 
itfelf, — and  to  become  able,  by  means  of  thofe 
valuable  inftruments  which  we  begin  to  know 
how  to  employ,  to  advance  this  very  interefting 
branch  of  natural  philofophy. 

3.  The  fix  orders  of  faéls  into  which  I divide, 
and  under  which  I comprehend  all  that  belongs 
at  prefent  to  vegetable  Chemifhy,  are  reducible 
under  the  following  heads  : 

The  fir  ft  relates  to  the  ftruéture  of  vegetables^ 
and  the  difference  of  this  ftrudture  from  the 
texture  or  the  maffes  of  mineral  fubftances,  It 
would  be  impoffible  to  form  a conception  of 
their  chemical  properties,  if  we  had  not  an  exa6I 
though  precife  notion  of  their  organization,  or 
the  ftrft  caufe  of  the  differences  which  diftin- 
guifli  them  from  inorganic  fubftances» 

In  the  fécond  order  of  faéts,  I include  what 
relates  to  the  vegetable  nature  or  compofition 
in  general  : this  is  a neceflary  confequence  of 
their  organization,  which  admits  of  a kind  of 
combination  very  different  from  that  of  the 
minerals  ; and  it  is  neceffary  firft  to  know  in 
what  this  difference  confifts. 

To  the  third  order  belongs  the  kind  of  action 
which  the  principal  fubftances  already  examined 
exert  upon  vegetables  ; that  is  to  fay,  the  che~ 
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mîcal  characters  which  they  p refait,  by  mean$ 
of  which  we  difcover  their  nature,  and  deter- 
mine their  compofition. 

The  fourth  order  of  facts  comprehends  the 
examination  of  all  the  fubftances  which  are  ex- 
tracted from  vegetables,  which  really  conflit  ute 
them,  and  which  on  that  account  are  called  the 
principles  or  immediate  materials  of  vegetables. 
This  is  the  longeft,  and  requires  the  moft  de- 
tails, becaufe  it  is  the  moft  abundant  in  fadts, 
upon  which  the  moft  labour  has  been  bellowed, 
and  has  hitherto  folely  conftituted  the  veget- 
able analyfis. 

In  the  fifth  order  I rank  the  expofition  and 
ftudy  of  the  different  natural  alterations  to 
which  vegetables  are  liable,  and  which,  being 
dependant  upon  their  compofition,  are  at  the 
fame  time  very  proper  for  acquainting  us  with 
its  nature. 

Laftly,  to  the  fixth  order  of  fadts  I refer 
what  I term  the  phenomena  of  vegetable  life,  or 
the  application  of  all  the  fadts  preliminarily  ex- 
plained in  the  preceding  orders,  to  the  veget- 
able phyfics.  This  laft,  which  is  the  comple- 
ment of  all  the  reft,  the  objedt  to  which  they 
manifeftly  lead,  is  one  of  the  moft  beautiful  re- 
fill ts  of  modern  chemiftry. 
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Fir  ft  Order  of  Fa  fis  relative  to  the  Vegetable 

Compounds . 

Concerning  the  Structure  of  Vegetables,  and  the  Phy*- 
fical  Differences  which  diJlinguiJJi  them  from  inorganic 
Bodies » 

Article  L 

Of  the  external  or  apparent  Strati  are  of  Vegetables , 

1.  The  firft  obfervations  which  man,  placed 
upon  this  earth,  could  make  upon  the  produce 
tions  of  nature  around  him,  mult  have  (bowed 
him  that  vegetables  differed  in  a remarkable 
manner  from  the  fubltances  which  form  the 
mafs  of  the  globe  in  their  appearance,  ftature, 
afpedt,  and  all  the  properties  which  quickly  cha- 
radierized  them  to  his  eyes.  When  he  wifhed 
to  account  for  the  difference  that  had  (truck 
him,  he  could  not  fail  to  remark  in  particular 
the  variety  and  the  diffimilarity  of  their  parts, 
and  the  diverfity  of  form  in  the  different  points 
of  their  furface  ; whilft  the  ftone,  the  pebble, 
the  mineral  and  the  foffil,  of  whatever  nature 
they  might  be,  prefen  ted  to  him  a perfedlly  uni- 
form whole,  a mafs  homogeneous  throughout 
all  its  continuity. 

2.  When  we  wifh  to  define  a vegetable,  we 
are  obliged  to  confider  it  as  a compound  of  dif- 
ferent diffimilar  parts,  which  are  delignated  by 
the  names  of  root,  /talk,  leaves , flowers,  fruits, 
and  feeds.  The  vegetable  which  prefents  all 
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thefe  parts,  developed  fucceffively  and  at  dif- 
fercnt  periods  of  its  life,  is  called  a perfect  ve- 
getable. Thofe  in  which  fome  of  thefe  parts 
are  wanting  are  termed  impet'ftcl.  There  are 
fome  plants  which  feem  to  lie  nothing  elfe  than 
roots,  fuch  as  the  truffles,  and  others  which 
want  them,  as  the  lichens,  & c.  There  are  fome 
which  have  no  leaves,  and  feem  to  confift  merely 
of  ftalks  and  branches,  whilft  others  have 
only  leaves  without  ftalks  : fome  prefent  very 
diftinct  and  eafily  recognizable  flowers  ; others 
prefent  no  organs  that  can  be  confidered  as 
flowers,  though  there  are,  in  fact,  no  veget- 
ables that  are  really  deflitute  of  them.  In 
the  one,  we  eafily  obfeyve  the  fyuits  and  the 
feeds  ; in  the  others  we  find  no  parts  that  re- 
ferable them.  However,  the  number  of  ve- 
getables which  contain  all  thefe  parts  is  fo 
confiderable,  and  they  appear  to  be  fo  confiant, 
and  fo  deeply  connebled  with  the  nature  of  ve- 
getable, that  wTe  are  induced  to  believe  that  even 
thofe  wdiich  feem  to  be  totally  deprived  of 
them,  prefent,  when  attentively  examined,  parts 
wdiich  might  be  confidered  as  real  flowers  or 
fruits  neceffary  to  the  re-produ6tion  and  the 
propagation  of  the  fpecies. 

2.  The  root,  which  is  moft  frequently  buried 
in  the  ground,  fometimes  immerfed  in  the  wai- 
ter, or  penetrating  the  texture  of  various  other 
vegetables,  fupports  the  whole  plant  ; it  takes 
up  and  conducts  into  the  vegetable  a large  por- 
tion of  its  nourifhment,  by  the  fibrils  wdiich 


are 


STRUCTURE  OF  VEGETABLES,  7 

«re  termed  capillary,  and  which  may  be  confi- 
dered  as  abforbent  velfels,  as  mouths  deftined  to 
fuck  in  the  juices  of  the  earth  and  of  the  ma- 
nures. Botanifts  diftinguiffi  roots  according  to 
their  form,  texture,  and  fituation,  into  the  tu- 
berous, the  bulbous,  thefibrofe,  the  contorted,  the 
repent,  the  horizontal,  the  oblique,  the  rounded, 
the  irregular,  the  conical,  the  cylindrical,  the 
fufiform,  the  articulated,  the  paginated,  the 
fleffiy,  the  woody,  & c.  &c.  Thefe  differences 
have  even  been  frequently  employed  by  them  to 
ferve  as  charadters  of  different  fpecies. 

4.  The  ftem  which  proceeds  immediately 
from  the  root,  with  which  it  appears  to  be  con- 
tinuous, though  it  is  of  a very  different  ft  rue- 
ture,  is  the  general  fupport  of  all  the  parts  : it 
is  termed  trunk , when  it  is  bulky  and  folid,* 
culm  or  ft  raw,  when  it  is  hollow;  ffalk,  when  it 
fupports  a flower:  it  is  round,  fquare,  triangu- 
lar, fmooth,  vifeous,  canulated,  ftraight,  inclined, 
bent,  articulated,  pithy,  & c.  it  is  divided  into 
branches,  and  thefe  into  boughs*  The  trunk  of 
a tree  is  diftinguiftied  into  wood  and  bark  ; the 
wood  into  ligneous  fubftance  and  alburnum  or 
fap  ; the  bark  into  Epidermis  and  cortical  layers* 
Botanifts  make  ufe  of  the  remarkable  differences 
of  this  part  in  order  to  deferibe  and  characterize 
vegetables.  According  to  this  they  diftinguiffi 
trees,  flirubs,  the  woody  plants,  the  herbaceous 
plants,  the  gramineous  plants,  the  reeds,  the 
rufhes,  &c.  &c.  it  affords  many  characters,  fpe- 

cies,  and  varieties.  It  is  alfo,  in  this  part,  the 
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general  fupport  of  all  the  reft,  that  we  heft  per* 
ceive  the  internal  ftru.dture,  the  real  anatomical 
texture  of  vegetables,  and  that  we  obferve  the 
principal  phenomena  of  their  organization  and 
functions,  as  I ill  all  ihow  in  the  following  ar- 
ticle. 

5»  The  leaves,  a kind  of  flat  tiflues,  which 
feem  to  be  laminated  branches,  compofed  of  the 
fame  internal  parts  as  the  ftalk,  the  ornament 
and  verdant  clothing  of  the  vegetable,  organs 
deftined  to  entertain  by  their  multiplied  furface 
immenfe  communications  with  the  atmofphere, 
conflitute  the  parts  which  differ  the  moft  from 
each  other,  and  which  furnifli  at  the  fame  time 
the  greateft  number  of  notions  to  be  ac<^ 
quired,  and  the  great  eft  part  of  the  deferiptive 
characters  which  botanifts  can  employ  in  order 
to  diftinguiili  the  feveral  fpecieg.  The  leaves 
differ  : 

a . With  refpect  to  fize;  iome  are  of  an  enor- 
mous extent  ; others  are  fo  fmaji  that  thev  are 
fcarcely  difcernible. 

j?.  With  refpedt  to  form  : they  are  oval, 
round,  linear,  elliptic,  triangular,  fquare,  tetra- 
hedral, hex  abed  ral,  oblong,  femi-lunar,  pointed, 
truncated,  lanceolated,  fagittary,  cuneiform, 
lyre-lh  aped,  cylindrical,  in  the  form  of  prifms,  & c\ 

e.  With  refpeét  to  their  contours  or  their  mar- 
gins, they  are  even,  dentated,  channeled,  angu- 
lar, undulated,  truncated,  laciniated,  fmooth, 
wrinkled,  circled,  edged  with  various  colours,  & c. 

(I  With  refpect  to  their  appendages  : they  are 

naked, 
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naked,  armed,  brifly,  thorny,  hairy,  downy, 
ac ideated,  hamous,  rugous,  granulous,  glandu- 
Iqus,  tuberculous,  &c. 

e.  With  refpect  to  their  furfaees,  or  the  upper 
and  the  lower  fide  : they  are  fmooth,  poliihed, 
varnifhed,  brilliant,  dull,  even,  unequal,  fmu- 
ous,  perforated,  porous,  with  holes,  flat,  con- 
vex, concave,  caniculated,  in  the  form  of  a 
cup,  curved,  &c. 

f.  With  refpedt  to  colour  : light-green,  dark- 
green,  red,  fpotted  with  veins,  clouded,  of  a 
Angle  colour,  verficolor,  painted,  diversified, 
cfpecially  in  their  two  furfaees,  &c. 

g With  refpeht  to  their  fimplicity  or  compofw 
tion  : they  are  fimple  or  three-fold,  four-fold, 
lobous,  &c.  The  compound  leaves  have  leaflets 
arranged  oppofite  to  each  other,  when  they  arç 
termed  oppofite,  or  without  being  oppofite  to 
each  other,  when  they  are  alternate  ; either  with 
or  without  an  odd  leaflet,  which  terminates 
them  ; they  are  called  palmated,  pinnated,  bi* 
pinnated,  tripinnated,  according  to  the  order  of 
their  compolition. 

h.  With  refpeél  to  the  manner  in  which  they 
are  attached  to  the  ftalk  ; they  are  feifile,  petior 
fated,  oppofite,  alternate,  verti ciliated,  amplexi* 
caulate,  perfoliated,  vaginated,  &c. 

i.  With  relpecf  to  the  fituation  which  they 
occupy  in  the  plant;  they  are  radical,  caulinary, 
floral,  axillary. 

]c.  With  relpedt  to  their  confidence  : they  are 
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foft,  dry,  papyraceous,  filky,  thick,  fielhy,  fat, 
or  coriaceous. 

1.  With  refpect  to  their  tafte  and  frnell  : 
they  are  herbaceous,  infipid,  fweet,  faccharine, 
auftere,  acid,  bitter,  aftringent,  acrid,  cauftic, 
burning,  inodorous,  aromatic,  fragrant,  ambro- 
fiacal,  fetid,  virous,  alliaceous,  refembling  foine 
known  odours,  vulvary,  ftercoraceous,  urinous, 
having  the  fmell  of  roafted  flefh,  &c. 

The  fupports  which  bear  and  attach  them,  or 
the  petiolæs,  which  are  continuous  with  the  ftalk 
or  the  branches,  containing  in  contiguity  with 
each  other  the  veffels  which  fpread  themfelves 
between  their  two  furfaces,  vary  alfo  greatly  in 
their  length,  their  thicknefs,  their  form,  their 
colour,  their  nakednefs,  their  defences,  &c. 

6.  The  flowers,  precious  organs,  the  matter- 
piece  of  the  vegetable  creation,  the  nuptial- 
bed  which  inclofe  and  conceal  the  connubial 
rites  of  the  plants,  are  compofed  of  parts  which 
defend  the  organs  of  generation,  and  of  thefc 
organs  themfelves.  When  they  contain  both 
the  external  coverings  and  two  fexes,  they  are 
termed  complete  and  hermaphrodite  ; when  they 
are  deprived  of  fome,  they  are  laid  to  be  incom- 
plete, male,  female,  with  fruits,  &c.  The  external 
parts,  a kind  of  integuments,  which  defend  or 
fupport  the  internal,  are  the  calix,  the  recepta- 
cle, the  corolla,  and  the  nedfarv  ; the  internal 
parts,  the  genital  organs,  are  the  ftamens  and  the 
piftih 


A.  The 


STRUCTURE  OF  VEGETABLES. 


Il 


A . The  calix,  the  outermoft  and  the  thickeft 
tegument,  a continuity  of  the  bark,  the  green 
colour  and  texture  of  which  it  generally  pof- 
feffes,  is  called  the  Perianth  in  moft  of  the 
flowers,  which  it  furrounds  like  a vafe;  fpci the,  in 
the  liliaceous  plants,  in  which  it  quits  the  flow- 
ers which  raife  themfelves  above  it,  dries,  drops 
off,  or  difappears  ; chaff  or  glume  in  the  grami- 
neous, in  which  it  has  the  form  of  a fimple 
fcale  ; involucre  in  the  umbelliferous,  in 
which  it  connects  and  inclofes  the  parcels  of 
flowers  by  its  lineary  and  filamentous  divifions  ; 
catkin , or  a falfe  calix;  a conical  or  cylindrical 
fupport  of  a great  number  of  monoecial  or 
dioecial  flowers  ; veil  in  the  molfes  ; hood  in 
the  muihrooms.  The  calix  is  uniflorous 
or  multiflorous,  partial  or  common,  hard, 
foft,  permanent  or  deciduous,  drying  or  fwel- 
ling,  in  order  to  become  the  fruit,  extremely 
varied  in  its  form,  its  fize,  and  all  its  properties  ; 
it  is  rounded,  globular,  cylindrical,  dentated, 
divided,  monophyllous,  polyphyllous,  fimple, 
double,  triple,  fmooth,  canulated,  fpinous, 
hairy,  glandulous,  open,  dilated,  clofed,  con- 
tradled,  &c.  Rivinus,  and  feveral  other  bota- 
nifts,  have  founded  a method,  or  regular  claffi- 
hcation  of  vegetables,  upon  the  flrudlure  of  the 
calixes. 

B . The  receptacle,  a fort  of  plate  that  termi- 
nates the  ftalk,  of  which  it  is  commonly  nothing 
elfe  than  the  extremity  dilated  into  a button, 
forming  fometimes  adiftinél  and  enlarged  flefh y 
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mafs,  fupports  all  the  parts  of  the  flower  ; the 
calix  which  forms  its  external  circle,  the  bor- 
der, and  frequently  envelope  the  corolla  in  a 
fécond  circle,  the  ftamens  in  a third,  when 
they  are  attached  to  the  receptacle,  the  piftil  in 
the  centre.  Sometimes  the  receptacle  fupports 
the  feeds  uncovered  after  the  flower;  fometimes 
itferves  as  a covering  for  it,  and  forms  the  fruit 
with  the  calix  which  remains,  either  entirely  or 
in  part,  folidly  adhering  to  it. 

C.  The  corolla,  a membrane  of  the  flower,  ge- 
nerally coloured  and  brilliant;  that  which  ftrikes 
the  eye  the  mo  ft,  attracts  the  mo  ft  notice,  and 
really  conftitutes  the  flower  in  the  opinion  of 
the  majority  of  mankind  ; a femi-tranfparent 
veil,  which  is  in  the  neareft  contact  with 
and  fupports  the  male  organs  of  generation, 
continuation  of  the  fiber,  or  the  cortical 
layers,  is  one  of  the  parts  which  has  mo  ft 
engaged  the  attention  of  botanifts.  It  conflits 
either  of  a Angle  piece,  in  which  cafe  it  is  termed 
vionopctalous , or  of  feveral  pieces,  when  it  is 
. called  polypetalous . Both  of  thefe  corollas  are 
either  regular  or  irregular»  The  regular  mono- 
petitions  corolla  is  termed  campauiform  when  it 
refembles  a bell  ; infundihuliform  when  it  re- 
fern  hies  a funnel.  The  irregular  monopetalous 

corolla  is  labia  ted  when  it  p refents  the  appear- 
ance of  two  lips  at  its  orifice.  The  regular  po- 
pctalous  corolla  is  in  the  form  of  a crofs,  cruci- 
form ; of  a role,  rofaccous;  of  a pink,  caryophyl - 
bated  ; of  a lily,  liliaceous  ; of  a butterfly, 
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papilionaceous , or  leguminous  ; both  of  them 
■when  without  any  determined  form  are  termed 
anomalous . When  the  monopetalous  coralla  is 
very  fmall,  and  forms  a long  ftraight  tube, 
united  in  the  fame  calix  with  many  others,  and 
terminated  by  five  teeth,  it  is  termed  fiofculus  ; 
when  it  is  fhaped  into  a tongue  at  its  extremity, 
it  is  called  femi-flofculus . The  flowers  that 
have  no  corolla  are  termed  apetalous.  In  the 
petal,  or  each  piece  of  the  polypetalous  flower, 
are  diftinguifhed  the  claw  unguis  or  narrow 
bafe  by  which  it  is  inferted,  and  the  border  or 
dilated  part. 

Linnæus  compares  the  corolla  with  the  cur- 
tains of  the  bed  that  conceal  the  married  pair. 
When  it  is  blown  the  fecundation  is  gene- 
rally effected.  Tournefort  has  founded  his 
fyftem  of  botany  upon  the  form  of  the  corolla. 

D.  The  nectary  is  an  appendage  or  part  of 
the  corolla,  which  contains  a faccharine  and 
aromatic  juice,  called  neâar,  of  which  infers, 
efpecialiy  bees,  are  very  greedy,  and  which 
they  form  into  honey.  This  organ  is  frequently 
a fmall  cavity,  a ridge,  a groove,  one  or  more 
glands,  a fmall  open  round  capfule,  a fiffure; 
fometimes  it  is  formed  of  branched  hairs, 
a kind  of  tufts,  horns,  cowls,  veflels,  fpurs, 
cylinders,  &c.  : it  exifts  in  all  corollas.  The 
bottom  or  folds  of  thofe  which  prefent  no  very 
diftinâ  and  well  formed  neftary,  fupply  the  place 
of  it,  and  are  found  filled  with  a faccharine 
juice  which  fdtratesin  them. 
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E.  The  ft'amens,  the  male  organs  of  genera- 
tion in  plants,  form  one  of  the  moft  eifential 
parts  of  the  flower.  When  they  are  alone,  the 
flower  is  laid  to  be  male  : they  generally  confift 
of  the  filament  and  the  anther  a.  The  firft  is  a 
fnpport  through  which  the  nourifhment  is  coil- 
veyed  to  the  anthera  ; the  latter  is  a .final  1 bag 
filled  with  fecundating  powder  or  pollen;  fome- 
timcs  the  anthera  has  no  filament.  Modern 
bôtanifts  have  much  fludied  the  firufiture  and 
the  diverfities  of  this  important  part  of  vege- 
tables. They  have  diflinguiflied  in  it,  efpecially 
a. ‘The  number,  which  varies  in  different  genera 
of  plants,  from  one  to  feveral  fcore  ; b.  The 
refpective  heights,  which  is  either  equal  or  un- 
equal ; in  the  latter  cafe,  when  there  are  two 
large  and  two  fhort,  they  are  termed  didynamic  ; 
when  there  four  large  and  two  fhort,  they  are 
tetr adynamic  ; c.  The  form  of  the  filaments,  the 
form  and  the  number  of  the  anthers  ; d>  Their 
reparation  or  their  union  ; this  is  formed  by 
means  of  fibres,  when  the  name  of  adelphia 
is  applied  to  them  in  general  ; monadelphia 
when  they  are  united  into  a tingle  mafs  ; diadel- 
phia  when  they  conftitute  two  ; and  polyadelphia 
when  they  form  more  than  two  bodies.  The 
union  is  foinetimes  die  fifed  by  the  anthers,  they 
are  termed  fyngenefia  ; e.  Their  attachment, 
either  to  the  receptacle,  or  upon  the  ovary,  or 
to  the  calix,  or  to  the  corolla.  The  laft  men- 
tioned infer tion  always  takes  place  when  the  co- 
rolla is  monopetalous.  Thefe  petitions  are  cha- 
racterized 
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rafter i zed  by  three  modes  of  expreffion.  The 
ftamen  is  laid  to  be  epigynous,  when  it  is 
attached  above  the  germ,  or  to  the  germ  it- 
felf ; hypogyn&us  when  it  is  beneath,  or  ad- 
hering to  the  receptacle;  periginous  when  it 
is  round,  or  inferted  upon  the  calix.  When 
the  monopetalous  corolla  is  ftaminiferous,  its 
infertion,  which  then  determines  that  of  the 
ftamens,  is  likewife  triple.  Linnæus  invented 
an  ingenious  fyftem  according  to  the  number, 
the  refpeftive  fize,  the  fituation,  &c.  of  the 
ftamens  ; and  Juffieu  has  eftablifhed  a ftill  more 
profound  and  learned  one,  upon  the  manner  in 
which  the  ftamina  are  inferted  into  the  different 
parts  of  the  flower. 

F.  The  piftil,  the  female  organ  of  generation 
is  placed  in  the  centre  of  the  flower  : it  confifts 
of  an  inferior  part  or  ovary , a fort  of  box  or 
capfule,  which  contains  the  feeds,  or  determined 
by  the  feed  or  the  feeds,  even  expofed  in  the 
bottom  of  the  flower.  This  fir  ft  part  is  fur- 
mounted  with  a cylindrical  canal,  more  or  lefs 
long,  termed  the  ft  y le  ; the  gardeners  term  it  the 
fhaft  in  fruit  trees;  it  has  at  its  extremity,  a kind 
of  head,  button,  or  horn,  or  a fomewhat  dilated 
aperture,  known  by  the  name  of fiigma . Some- 
times the  ftigma,  without  any  intermediate  ftyle, 
is  fupported  immediately  upon  the  germen  or 
ovary  ; in  this  cafe,  it  is  termed  a fefile  ftigma . 
Since  the  ftamens  have  been  more  ftudied,  the 
fame  attention  has  been  beftowed  upon  the  ftyle, 
and  the  multitude  of  differences  have  been 
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found,  and  indicated  in  it  The  number,  the 
form,  the  refpedlive  pofition  of  each  part  of  the 
piftil  has  given  rife  to  the  adoption  of  a long 
feries  of  diftin&ions  ; the  pofition  above  or 
below  the  calix  and  the  flower,  has  particularly 
been  remarked  ; this  is  a confiant  and  very 
remarkable  character  of  vegetables.  Linnæus 
has  alfo  taken  the  confiant  varieties  of  the  piftils 
in  different  vegetables,  for  the  eflablifhment  of 
his  fyftem,  and  he  has  made  them  conftitute  the 
character  of  moft  of  his  orders,  or  of  the  divi- 
fions  of  his  dalles. 

7.  The  relative  pofition  of  the  flowers  is  alfo 
one  of  thefadts  which  moft  influences  the  appear- 
ance and  the  external  ftrudfure  of  the  vegetables  ; 
they  are  either  feffile,  placed  immediately  upon 
the  branches  or  twigs,  or  pedunculated,  that  is 
to  fay,  fuflained  by  a pcduncule  or  fupport,  more 
or  lefs  long,  fhort,  ftraight,  crooked,  rigid,  plia- 
ble, inclined,  moveable,  agitated,  ftrong  or 
weak,  capillary,  &c.  They  are  either  folitary, 
or  arranged  two  and  two,  three  and  three,  four 
and  four,  axillary,  terminal,  caulinary,  ver- 
tici Hated,  in  liages,  in  ears,  in  umbçllæ,  in 
clutters,  in  corymbufes,  in  thyrfufes,  in  bou- 
quets, in  fafciæ,  in  paniculæ,  in  heads,  balls, 
pyramids. 

8.  The  fruit,  which  fucceeds  the  flower,  the 
laft  term  in  the  work  of  vegetation,  deftined  to 
perpetuate  the  fpecies  by  the  fucceffion  of  the 
individuals,  is  formed  of  one  or  more  naked 
feeds  contained  at  the  bottom  of  the  calyx,  or 

of 
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of  feeds  folidly  inclofed  until  their  maturation, 
in  coverings,  which  have  been  diftinguifhed  ac- 
cording to  the  difference  of  their  ffrudture  into 
feven  fpecies.  Four  of  thefe  grow  dry  as  they 
arrive  at  maturity  ; they  are  termed  capfulc , 
when  the  feeds  are  contained  in  them  without 
attachment  \jilique  or  pod  when  they  are  attached 
to  two  lkins  or  valves  feparated  by  an  intermedi- 
ate partition  ; hujk  or  legume  when  between  two 
ikins  or  valves  without  partition,  they  are  inferted 
on  a tingle  fide  ; cone  when  they  are  placed  upon 
a conical  axis,  and  covered  with  ligneous  lhellâ 
which  defend  them.  Three  other  fpecies  of 
fruits  remain  fucculent  ; namely,  the  nut  3 
or  the  kernel  fruits,  covered  with  pulp  ; the 
apples , or  fruits  with  pépins,  provided  with 
a thick  and  tender  parenchima  ; the  ber- 
ries., with  a foft  and  femi-liquid  pulp,  in 
which  the  feeds  are  inferted  without  apparent 
order  or  attachment,  femina  nidulantia . All 
fruits  open  at  a certain  period,  either  by  the 
drying  of  their  (kins,  and  their  elaftic  feparation, 
which  throws  out  and  lows  the  grains,  or  by 
the  decompofition  of  the  pulp  which  conftitutes' 
them,  or  by  the  fwelling  and  laceration  of  the 
woody  fhells  or  horny  capfulcs  which  inclofe  the 
feeds.  Methods  or  fyftems  of  botany  have  alfa 
been  founded  upon  the  ftmétüre  and  the  differ** 
ence  of  the  fruits. 

9.  The  feeds,  the  moft  admirable  and  moft  in- 
comprehenfible  part  of  vegetables,  which  con- 
tain them,  completely  formed  within  a very 
Von.  VI L C {mail 
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finall  volume,  are  in  general  compofed  of  three 
fubftances  : the  embryo , the  cotyledon  or  cotyle- 
dons, and  the  perifperma.  Thefe  three  interior 
fubftances  are  enveloped  in  a thin  and  light  pel- 
licle, which  is  itfelf  covered  with  a folid  tegu- 
ment, frequently  horny  or  cartilaginous.  The 
latter  is  alfo  almoft  always  provided  with  a fat, 
glutinous,  refmous,  or  mucous  powder,  which 
defends  it  againft  the  action  of  external  fub- 
ftances. This  whole  apparatus,  which  is  alfo 
termed  grain , varies  prodigioufly  with  refpect 
to  fize  and  form.  Some  feeds  are  very  large, 
whilft  others  elude  the  fight.  They  are  fpheri- 
cal,  rounded,  comprelfed,  ovoid,  lenticular,  cy-% 
lindrical,  reniform,  fubtriangular,  fubtetragonal, 
comprefled,  flattened,  fmooth,  poliflied,  var- 
nifhed,  rough,  rugous,  furrowed,  canulated, 
ftriated,  fculptured,  naked,  dentated,  thorny,  in 
the  form  of  fails,  wings,  tufts,  plumes,  pointed, 
edged,  &c.  &c. 

A.  The  embryo , which  is  alfo  termed  the 
plantula,ov  corculum,  contains  the  plumula,  the 
radicle,  and  a part  intermediary  between  both  ; 
it  adheres  to  the  cotyledon  by  one  or  two  liga- 
ments, which  are  compared  with  the  umbilical 
cord  in  animals.  It  is  a vegetable  fimilar  to 
that  which  has  given  birth  to  it,  the  folded 
and  implicated  parts  of  which  are  to  be  deve- 
loped by  germination. 

B.  The  term  cotyledon  implies  a white,  brit- 
tle, granulated  fubftance,  of  a fine  texture, 
which  is  eafily  reduced  to  powder,  to  which  the 
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embryo  adheres.  There  are  forne  plants  in 
which  it  has  not  yet  been  poffible  to  afcertaiti 
its  exiftence,  on  account  of  the  extreme  fmall- 
nefs  of  their  feed  ; thefe  are  termed  a coty  le  do- 
uons. There  are  feme  in  which  this  part  con- 
lifts  of  a Angle  piece  ; thefe  are  termed  monoco - 
tyledonou s.  Many  contain  two  very  diftinct 
cotelydons,  which  may  eafily  be  feparated  from 
each  other;  thefe  plants  are  diftinguiflied  by 
the  name  dicotyledonous » 

C.  The  perifperma  is  a third  fubftance  com- 
prehended  in  the  internal  texture  of  feeds,  almoft 
always  fmaller  than  the  cotyledons,  more  conti- 
guous to  the  plantula,  frequently  furrounding 
it  entirely,  lodged  together  with  it  in  the  cotyle- 
dons, from  which  it  is  diftinguiflied  by  its 
colour,  its  texture,  its  tafte,  which  is  almoft 
always  acrid,  whilft  that  of  the  cotyledons  is 
generally  infipid  or  mild.  This  fubftance  is 
oleaginous,  orcarneous,  or  farinaceous,  &c.  It 
has  not  been  well  diftinguiflied  and  deferibed, 
except  by  the  inoft  modern  botanifts, 

10.  It  is  evident  from  this  rapid  Iketch, 
which,  however,  is  perfectly  fuffieient  for  the 
comprehenfion  of  all  that  relates  to  the  chemical 
analyfis  of  vegetables,  that  this  apparent  and 
external  ftrubture  already  eftablithes  a very 
remarkable  diftinétion  between  thefe  bodies,  and 
thole  of  which  we  have  hitherto  treated.  It  is 
not  only  by  the  great  diftimilarity  of  the  parts 
of  which  plants  are  compofed,  whilft  all  the 
points  of  the  fame  foffil  are  exactly  fmfliar  to 
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each  other;  but  {till  more  efpecially  by  the  in- 
timate contexture,  or  the  peculiar  organization 
of  thefe  parts  ; that  thefe  beautiful  productions 
of  nature  are  ftill  much  farther  removed  from  the 
mineral  fubbances.  It  has  formerly,  but  in  vain, 
been  attempted  to  eftablith  pretended  analogies 
of  ftruCture  between  the  mod  regular  foffds  and 
the  mod  (impie  of  the  plants  ; in  vain  has  it  been 
endeavoured  to  fupport  thefe  analogies  by  the 
figured  bones,  thebony  dendrites,  theherboriza- 
tions,  the  fibrous  bones  termed  foffil  linen,  the 
configurations  of  bones  and  metals  in  fern- 
leaves,  &c.  Crvdailization  itfelf.  a fort  of 
regular  and  confiant  geometrical  arrangement 
of  the  molecules  of  minerals  with  refpeci  to  each 
other,  in  which  fome  moderns  have  imagined 
they  perceived  a kind  of  almob  organized  bruc- 
ture,  is  very  far  from  being  able  to  be  con- 
founded with  the  mob  fimple  of  the  vegetable 
organizations.  This  truth  will  be  placed  in  the 
cleared  light  by  the  expofition  of  the  mob  fim- 
ple notions,  concerning  the  internal  ftruéture, 
or  the  anatomy  of  plants. 


Article  IL 

VJ  the  internal  Stru&ure  or  Anatomy  of  Vegetables , 

L All  the  parts  of  vegetables  defcribed  in 
the  preceding  article,  which  prefen t themfelves 
at  the  mere  view  of  thefe  organized  beino*s, 
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which  require  no  preparation  or  debrudtion  in 
order  to  be  obferved  or  known,  prefent  in  their 
internal  parts,  when  differed,  a bructure,  a 
tiffue,  in  a word,  an  organization  widely  dif- 
ferent from  the  fimple  laminæ,  or  the  cryballine 
and  homogeneous  molecules  which  conbitute 
the  foffils.  No  one  can  fail  of  acquiring  an 
idea  of  this  difference,  even  in  the  exercife  of 
the  moft  fimple  arts,  and  in  the  moft  ordinary 
operations  of  life.  In  fadi,  when  we  wifh 
to  deftroy  the  texture  of  any  vegetable  fub- 
fiance,  we  are  obliged  to  go  to  work  in  a very 
different  manner  than  when  vre  break  or  pound 
a foffil  : the  latter  requires  only  a broke  or  pref- 
fure,  and  divides  or  elongates  itfelf  into  mole» 
cules  or  furfaces  that  are  fimilar  or  perfedlly 
identical.  The  vegetable,  much  lefs  denfe  in  its 
texture,  may  eafiiy  be  bent,  momentaneoufly 
compreffed,  or  even  fradtured  by  the  efforts  of  the 
hands,  by  broke,  or  by  preffure  ; but  the  ne- 
ceffity  of  cutting  it,  reducing  it  into  fragments 
dividing  it  into  pieces,  extracting  from  it  the 
liquids,  which  alfo  are  not  found  in  the  foffils, 
has  given  rife  to  the  invention  of  wedges,  axes, 
bills,  knives,  fcythes,  tickles,  faws,  planes,  chi- 
fels,  preffes,  and  a number  of  other  inbruments, 
of  which  the  mere  ufe  blows  to  the  mob  unin- 
bructed  workman,  that  the  organized  brudhire  of 
plants  is  extremely  different  from  that  of  the 
bones,  faits,  or  metals. 

2.  When  thephilofopherwas  defirous  of  making 
h.imfelf  acquainted  with  the  vegetable  organiz- 
ation, 
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ation  when  he  inveftigated  the  texture  of  thefe 
bodies,  with  the  aid  of  delicate  inftruments,  by 
fediions  made  in  different  directions,  the  regu- 
lar reparation  of  their  fibres  and  layers,  by  means 
of  maceration  in  water,  of  the  moderate  ac- 
tion of  fire,  and  of  the  obfervation  even  of  the 
phenomena  and  accidents  which  vegetables 
prefent  during  their  life  ; when,  I fay,  he  invef- 
tigated the  mode  of  this  organization,  he  foon 
difcovered  that  their  different  parts  were  a 
regular  or  co-ordinate  affemblage  of  folid  fibres, 
of  channels  or  hollow  veffels,  of  liquids  which 
circulate  through  them,  of  veffels  which  receive 
them,  of  orifices  which  filtrate  them  either  out- 
wards or  into  cavities  of  internal  refervoirs, 
and  that  all  thefe  veffels,  intertwined  with  each 
other,  and  communicating  amongft  themfelves, 
were  the  product  of  an  infinite  development, 
of  a growth  by  intuf-fufception,  entirely  dif- 
ferent from  the  fnnple  juxta-pofition  which  ob- 
tains in  the  minerals. 

3.  The  labours  and  diffedtions  of  Malpighi, 
Grew,  and  Duhamel,  relative  to  vegetable  ana- 
tomy, have  ihown  that  plants  are  formed  of  five 
orders  of  veffels  different  in  their  organization, 
contained  befides  in  larger  or  lmaller  quantity, 
and  difpofed  amongft  themfelves  in  a particular 
manner,  whether  with  refpect  to  their  refpedtive 
arrangement,  or  to  their  number,  in  the  dif- 
ferent parts  that  have  been  defcribed  in  the 
preceding  article.  The  five  orders  of  veffels  are, 
T The  common  veffels  ; % the  proper  veffels  ; 
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3.  the  tracheae;  4.  the  utricles  ; 5.  the  veficular 
tiflue.  It  is  eflentially  neceflary,  in  order  to 
acquire  an  exaét  and  general  notion  of  the  in- 
ternal or  anatomical  ftruclure  of  vegetables,  to 
make  one’s  felf  well  acquainted  with  the  orga- 
nization of  thefe  fyftems  of  veflels,  the  ahem- 
blage  of  which  forms  their  texture. 

4.  Common  or  fap-veffels  are  thofe  which  are 
conftantly  found  in  all  vegetables,  in  all  their 
parts,  and  which  are  deftined  to  convey  the  fap. 
In  general,  a large  part  of  them  are  collected  in 
the  ftalk  of  plants,  or  the  trunk  of  trees  ; they  ele- 
vate themfelves  perpendicularly  from  the  root 
to  the  fummit  of  the  vegetable  ; thcv  turn 
themfelves  laterally  in  all  direétions,  leaving  be- 
tween them  rnefhes,  or  net-work,  more  or  lefs 
contracted  or  dilated.  It  is  not  yet  known  whe- 
ther thefe  are  real  hollow  channels,  continued 
in  their  \rfiole  length,  interrupted  by  kinds  of 
hairs  or  valvules,  as  fome  phylologifts  have  fup~ 
pofed  ; whether  the  fap  is  contained  in  their  in- 
terior part,  or  whether  it  does  not  rather  run 
upon  the  grooves  or  the  external  cavities  with 
which  they  feemto  be  furrowed.  It  is  generally 
believed  that  they  pour  this  liquid  into  the  utricles 
and  the  proper  veflels  : befides  the  fap,  they  alfo 
in  fome  cafes  convey  elaftic  fluids.  It  is  the 
layers  and*parcels  of  thefe  veflels  which  confti- 
tute  the  wood  properly  fo  called,  or  at  leaü 
which  every  where  accompany  it. 

5.  The  proper  veflels  are  fo  named  becaufe 
they  are  filled  with  juices  peculiar  to  each  ve- 
getable, 


24 


STRUCTURE  OF  VEGETABLES 


getable,  or  to  each  part  of  the  fame  vegetable. 
Thefe  are  real  fecreting  organs,  which  feparate 
and  retain,  like  real  infulated  refervoirs,  the  dif- 
ferent humours  of  a particular  nature,  which 
ought  not  to  be  mixed  with  the  common  juice. 
They  are  aim  oft  always  fituated  under  the  bark; 
round  and  below  the  fir  ft  cortical  layers  ; they 
are  diftinguifhed,  when  a {talk  is  cut  in  a direc- 
tion perpendicular  with  its  axis,  by  the  drops 
of  different  coloured  liquids,  very  diftinéi  from 
the  fap,  which  exfude  from  their  open  extre- 
mities. Sometimes  they  are  dilated  into  veficles 
or  a kind  of  cells.  They  are  connected  with 
the  common  veffels. 

6.  The  tracheæ,  or  air- veffels,  are  fo  termed 
on  account  of  their  refemblance  with  the 
organs  which  in  infedls  are  deflined  to  tranf- 
mit  the  air  into  every  part  of  their  bodies.  Thefe 
are  very  lmall  filaments,  more  than  capillary  or 
fetaceous,  brilliant  and  filky  at  their  furface, 
twitted  into  narrow  fpiral  forms  or  worms, 
placed  efpecially  between  the  common  veffels, 
and  frequently  running  through  and  often  filling 
up  their  intervals.  They  are  diftinguifhed  in  a 
piece  of  wood  fawed  or  cleft  longitudinally, 
by  the  frnall  luminous  lamellæ  or  fpots,  of  a 
micaceous  and  argentine  colour,  which  fhine 
from  all  parts  upon  the  furface  of  the  wood, 
efpecially  when  it  is  expofed  to  the  fun.  They 
are  obtained,  infulated,  and  we  obferve  them 
with  their  fpiral  ftruéhire  very  diftindlly  in 
the  young  twigs  of  the  rofe-fhrub,  when  torn 
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afunder,  and  not  entirely  filled.  Though  they 
feem  to  be  deftined  to  convey  the  elaftic  fluids^ 
the  tracheæ  are  frequently  found  full  of  fappy 
juice. 

7.  The  utricular  texture,  compofed  of  fmall 
irregular  facs,  foft  and  compreffible,  full  of 
thick  juice,  are  found  collected  in  the  pith  of 
the  ftalks;  they  appear  to  receive  from  fap-veffels, 
and  to  tran fport  from  thence  into  the  proper 
veffels,  the  humours  which  they  elaborate  in  their 
cavities,  and  to  be  efpecially  deftined  for  the 
purpofes  of  nutrition.  Thefe  are  the  great  ter- 
minations, or  the  centres  of  the  abforbent  vef- 
fels, like  the  thoracic  du6t  or  du6is  in  animals. 
Frequently  they  are  filled  with  coloured  juices. 
There  are  many  vegetables  in  which  this  part 
becomes  obliterated,  and  is  afterwards  fupplied 
only  by  the  veficular  texture.  Moft  of  the  plants, 
with  a hollow  or  porous  ftalk,  prefent  an  ad- 
mirable ftruélure  in  the  fafciæ  of  utricles,  which 
occupy  their  centre.  The  nutritive  matter  is 
particularly  contained  in  this  texture,  as  in  a 
refer  voir. 

8.  The  veficular  or  cellular  texture  is  merely 
an  expanfion,  or  a prolongation  of  the  pre- 
ceding texture.  From  the  circumference  of 
the  utri Co-medullary  fafces  proceed  continued 
utricles,  which  pafiing  horizontally  through  the 
niefhes  or  areolæ  left  by  the  croftings  and  la- 
teral divarications  of  the  common  veffels,  pro- 
ceed, diverging  or  elongating  themfelves,  to 
fpring  forth  above  and  on  the  outfide  of  the 
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cortical  layers  under  the  epidermis,  where  they 
pour  out  the  reparatory  juice  which  forms  thefe 
layers.  This  ftruciure  is  very  marked,  and  very 
eafy  to  be  difcerned  in  all  the  herbaceous  plants, 
and  in  young  woody  plants.  Very  ienfible 
traces  of  it  can  be  feen  in  the  hardeft  and 
old  eft  wood  : Inch  are  tliofe  ftellated  rays, 
which  in  the  trunk  of  a tree  fawed  through  per- 
pendicularly with  its  axis,  proceed  from  the 
centre,  and  lofe  themfelves  under  the  bark.  Be- 
tween each  layer  of  common  veffels,  this  cel- 
lular texture,  which  is  fo  analogous  to  the 
cellular  texture  of  the  bodies  of  animals,  forms 
an  expanlion  of  a more  rare  or  lets  denfe  finie- 
tare  than  thefe  vafcular  layers,  which  is  pre- 
served flexible  and  elaftic  by  the  nutritive  juice, 
which  is  there  poured  out. 

9.  From  the  aggregation  and  arrangement  of 
thefe  five  orders  of  veffels  refaits  the  organiza- 
tion  of  the  different  parts  which  compofe  the 
bodies  of  vegetables;  and  nothing  is  more  pro- 
per than  this  confederation,  to  prove  that  this 
flrudlure  is  extremely  remote  from  the  Ample 
juxta-pofition  of  the  laminæ  or  the  folids  which 
conilitute  the  foffds.  In  thefe  the  difpofition  of 
their  molecules,  even  when  regular  and  geo- 
metrical, depends  only  upon  their  primitive 
form,  and  their  mutual  attraction,  modified  by 
all  the  external  circumftances  which  favour 
or  diminifiv  their  équilibration,  their  approxi- 
mation, their  cohefion.  At  whatever  point  of 
their  continuity  we  examine  the  contexture  of 
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the  parts  of  a foffil,  whatever  it  may  be,  we 
always  find  only  fhnilar  molecules  or  particles  ; 
in  plants  on  the  contrary,  we  perceive,  at  dif- 
ferent points  of  their  texture,  diffimilar  veffels, 
different  organs,  particular  and  different  difpo- 
litions  of  thefe  veffels,  communications,  conti- 
nued orifices  of  tubes  or  veffels,  which  prefent 
themfelves  to  the  obferver. 

10.  It  will  not,  however,  be  fufficient  to  con- 
fine ourfelves  to  this  general  confideration  of 
the  intimate  ftru&ure  of  vegetables,  in  order  to 
acquire  an  accurate  idea  of  the  differences  winch 
diftinguifli  them  from  the  minerals.  We  muff 
alfo  inquire  what  differences  this  internal  orga- 
nization prefents  in  each  of  the  fix  different 
articles,  of  which  it  has  been  faid  in  the  pre- 
ceding article,  that  a perfect  vegetable,  or  one 
complete  in  its  organization,  is  compofed. 

A . The  fibrous  root  has  the  fame  texture,  the 
fame  organization  as  the  ligneous  trunk  or  the 
wood  : only  its  bark  is  never  dry  and  hard,  nor 
covered  with  a folid  dry  epidermis  like  that 
of  the  trunk.  Moreover  we  find  in  it  numer- 
ous filaments  or  fibres,  filled  with  a multitude 
of  abforbent  veffels,  deftined  to  fuck  in  the  wa- 
ter and  what  it  takes  up  from  the  earth,  like  fo 
many  fyphons.  In  the  carneous  or  tuberous 
root  we  fee  no  ligneous  layers,  but  a fpecies  of 
parenchyma  lodged  in  a confiderable  mafs  of 
utricles  or  cellular  texture. 

B.  The  ftalk,  or  the  trunk,  is  the  part  of  ve- 
getables in  which  we  are  belt  able  to  difcern 
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their  texture  and  organization,  efpecially  in  that 
which  is  folid  and  ligneous,  and  which  belongs 
to  the  trees.  In  this  (talk  we  diftinguiih  the  bark 
and  the  wood.  The  bark,  or  the  external  tegu- 
ment of  the  wood,  and  of  all  the  parts  of  ve- 
getables, is  formed,  efpecially  in  trees,  where 
we  can  fee  and  detach  it  diftindlly,  of  two  very 
difti net  parts,  namely,  the  dry  membranous  epi- 
dermis, of  a dark-grey,  whitifh  or  yellowifh 
colour,  cornpofed  of  fmall,  brittle,  femi-tranf- 
parent  plates  ; and  the  cortical  layers,  applied  in 
loofe  contexture  the  one  above  the  other,  eafily 
to  be  feparated  into  leaves,  which  are  termed 
liber , and  frequently  filled  with  liquid  con- 
veyed to  them  by  the  extremities  of  the  medul- 
lary prolongations,  which  lp read  themfelves  out 
upon  them.  The  interior  layers  of  the  liber  be- 
come, every  year,  an  external  layer  of  wood  : 
this,  the  wood,  a contexture  of  common  veflels, 
proper  veflels,  tracheæ,  utricular  tiffin  e,  prefen ts 
a medullary  centre,  prolongations  proceeding 
from  thence,  and  fpreading  out  under  the  epi- 
dermis, annual  layers  of  ligneous  texture,  which 
indicate  the  years  of  its  growth  ; the  interior 
of  which,  being  the  hard  eft,  form  the  heart, 
and  the  exterior  the  fofteft,  called  the  fap. 

C.  The  leaves  covered  with  the  epidermis, 
which  is  common  to  all  parts  of  the  vegetable, 
confift  of  a great  quantity  of  common  veflels, 
the  dxvilions  of  which  form  a very  numerous 
areolæ,  filled  up  with  flat  webs  of  utricular  tex- 
ture, into  which  a thick  juice,  frequently  vif- 
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cous  and  gluey,  is  poured  out.  The  veffeis 
which  are  tranfmitted  into  it  by  the  petiole, 
in  which  they  are  fqueezed  together,  diverge 
and  feparate  into  divifions  perceptible  to  the  eye 
in  fibrous  lines,  and  fpread  out  in  the  plane  fur- 
face  of  this  part.  The  leaves  may  be  very  well 
diifeéted  by  maceration  in  water;  they  are  alfo 
di fleeted  by  the  infects,  which  eat  the  bark  and 
parenchyma,  fo  as  to  leave  only  the  vafcular 
texture  i ululated.  They  are  perforated  at  their 
upper  and  under  furface,  with  a great  number 
of  pores,  which  exhale  or  inhale  vapours  or 
elaftic  fluids. 

D.  In  the  flowers,  the  ealixes  are  abfolutely 
of  the  fame  texture  as  the  external  parts  of  the 
bark,  or  as  the  epidermis;  they  are  in  faft  formed 
of  the  epidermis  fpread  out,  and  feme  times 
f welled.  The  corollæ  are  a continuation  of  the 
liber,  and  contain  alfo  an  immenfe  quantity  of  * 
tracheæ,  fo  that  they  may  be  corifidered  as  a 
kind  of  pulmonary  organ  in  vegetables.  The 
ftamens  are  continuous  with  the  interior  woody 
texture,  and  the  proper  veffels  ; the  antheræ  are 
fmall  membranous  purfes,  folded  double,  en- 
tirely perforated  with  pores  through  which  a 
matter  exfudes  in  fmall  drops,  which  afterwards 
dries  and  becomes  the  pollen,  the  fecundating 
powder.  The  pi  fill,  a continuation  of  the 
utricular  or  medullary  texture,  has  been  com- 
pared with  the  female  organs  of  generation  in 
animals  ; the  ftigma  holding  the  place  of  the 
vulva,  the  ftyle  of  the  vagina,  and  the  ovary 
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of  the  uterus.  The  vegetable  eggs,  or  the  feeds* 
are  intirely  formed  in  thefe  organs,  in  which  they 
exift  previous  to  fecundation.  From  this  ft  rue- 
ture  of  the  flower  it  refults  that  it  may  be  con- 
fidered  as  the  ultimate  produdlion  of  the  dif- 
ferent orders  of  internal  veffels,  as  their  laft 
ihoot,  as  a fpecies  of  dilatation  or  feparation 
of  the  different  internal  organs;  they  are  the  ad- 
mirable produét  of  the  excefs  of  nourifhment 
and  motion  in  the  different  orders  of  veffels 
which  conftitute  the  internal  texture  of  the 

E.  The  fruits  are  almoft  always  formed  in 
their  interior  part  of  a pulpy,  flelhy,  gela- 
tinous, flabby  parenchyma,  which  confifts  al- 
moft entirely  of  utricular  texture,  and  through 
which  only  fome  common  veffels  tranfmitted 
by  the  pedimcule  pafs  : thefe  veffels,  which 
generally  pals  into  the  centre  of  the  fruits* 
carry  nourifhment  to  the  feeds,  and  pro- 
duce, by  the  effufion  of  the  ligneous  juice,  the 
fhell  which  frequently  furrounds  the  kernels. 
Sometimes  this  fuperabundant  ligneous  juice 
depofits  ltfelf  in  the  parenchyma,  forming 
concretions  which  are  often  improperly  termed 
ftones. 

F . The  feeds  alfo  are  formed  by  the  utricular 
texture,  in  the  veficles  of  which  a pulverulent, 
or  mucous,  or  dry  and  feculent  matter  is  dé- 
poli ted,  which  communicates  immediately  by  a 
kind  of  umbilical  cord  with  the  plantula, 
which  it  fumilhes  with  the  ftrft  nourilhment* 
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in  order  to  effedt  the  development  which  takes 
place  in  germination.  It  cannot  be  doubted 
that  the  juice  deposited  in  this  organ  is  the  moft 
elaborated,  the  molt  perfect,  and  the  moft  pre- 
cious product  of  the  nutrition  of  the  vegetables, 
as  it  gives  birth  to  the  moft  ufeful  part,  deftined 
to  maintain  and  multiply  the  fpecies  in  fimilar 
individuals,  which  fucceed  each  other  without 
interruption. 


Article  ILL 

Of  the  Phenomena  of  Vegetable  Life , 

1.  As  vegetables  differ  fmgularly  from  the 
minerals  or  foftils  in  their  afpedt,  their  appear- 
ance, their  external  and  internal  ftrudture,  this 
difference  is  found  (till  more  prominent  and 
decided,  when  we  eonfider  the  play  of  the  or» 
gans  of  which  they  are  conftituted®  Vegetables 
have  already  been  laid  to  differ  from  minerals, 
in  their  being  nourifhed  or  increafed  by  intuf- 
fufeeption,  whiift  foftils  increafe  merely  by  the 
approximation  and  external  addition  of  fimilar 
molecules.  However,  this  general  enunciation 
is  not  fufficient  accurately  to  eftablifh  the  dif- 
ferences which  exift  between  thefe  two  clalfes  of 
bodies. 

2.  It  is  from  the  fame  action  of  the  parts,  from 
the  functions  that  are  exercifed  by  the  different 
veftcls  of  vegetables,  that  we  are  to  derive  a more 
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precife  notion  of  their  differences  from  the  in- 
organic laminæ  of  minerals.  The  aggregated 
the  phenomena  which  take  place  in  the  orga- 
nifm  of  vegetables  conftitutes  a particular  life. 
Vegetables  are  juftly  faid  to  live  ; for  we  fee 
their  birth,  development,  and  growth;  their  ex» 
iftence,  and  the  phafes  of  this  vegetable  life  di- 
vided into  feveral  ftages,  which  fucceed  each 
other,  and  each  of  which  prefent  different 
fcenes  dependent  the  one  upon  the  other  ; we 
fee  them  ceafe  to  grow  at  a certain  period,  be- 
come fit  for  generation  when  they  have  ac~ 
quired  their  full  growth,  remain  for  a longer 
or  fhorter  time  more  or  lefs  healthy,  and  vi- 
gorous in  their  adult  date  ; give  birth  to  a nu- 
merous progeny,  afterwards  droop,  become  en- 
feebled, deteriorated,  even  fall  Tick,  fubjedted 
to  the  inevitable  lot  of  whatever  poffeffes  life, 
and  at  length  arrive  as  the  final  termination  of 
their  exiftence,  or  death. 

3.  All  thefe  tranfitions,  all  tliefe  periods  of 
vegetable  life,  which  remove  them  far  from  the 
foffil  compounds  and  approach  them  to  the  ani- 
mals, areeffedted  by  an  internal  procefs,  by  fuccef- 
five  changes  which  take  place  in  the  cavities  of 
the  different  orders  of  the  veffels  which  conftitute 
their  texture  ; and  thefe  changes  are  executed 
by  means  of  regular  and  conftant  motions^ 
which  are  called  vegetable  fundtions.  It  is  not 
our  prefent  objedt  to  determine  either  the  caufes 
or  the  particular  refults  of  thefe  fundtions.  Our 
prefent  objedt  is  merely  to  afcertain  their  exift- 
ence,. 
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dice,  to  announce  its  figns  or  phenomena,  in 
order  that  we  may  be  enabled  to  efiabliih,  in  a 

t- 

certain  manner,  the  difference  between  veget- 
ables and  animals. 

4.  Obfervation  alone  is  fufficient  to  fhow  that 
there  takes  place  in  Vegetables, 

a.  An  abforption  of  the  liquids  and  fluids 
placed  around  them. 

b.  A motion  of  fluids  from  one  part  to  an- 
other, 

c.  A modification  of  thefe  abforbed  liquids 
and  fluids. 

cl  A feparatioh  of  thefe  liquids  into  different 
cavities,  and  into  different  natures. 


e,  A development  of  the  organs  or  progreff 
five  growth. 

f An  ejection  of  a portion  of  thefe  bodies 
fuperfluous  for  nutrition. 

g.  A motion  in  fome  of  their  fohds. 

h.  A folidification,  or  a formation  of  folicl, 
which  becomes  ligneous  tub  fiance. 

o 

i.  A re-}>r od net iun  of  the  individual. 

We  muff  caft  a glance  upon  each  of  thefe 
phenomena. 

5.  The  abforption  of  liquids  and  fluids  by  the 
pores  of  vegetables  is  a phenomenon  equally 
certain  and  eafy  to  be  appreciated.  The  tubes 
of  the  roots,  and  the  pores  of  the  leaves,  are 
the  principal  organs  of  this  abforption  : this  is 
proved,  by  the  immerfion  of  thofe  parts  into 
coloured  liquids,  and  the  paffage  of  thefe  liquids 
into  the  veffels  of  the  plant.  In  this  conflits 
Vol.  VIL  D what 
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what  is  termed  intuf-fufception.  It  is  by  tins 
means  that  vegetables  imbibe  their  nourifli- 
ment,  that  the  manures  increafe  their  growth  or 
change  their  quality,  and  that  foils  influence  all 
their  properties. 

6.  Thefe  abforbed  liquids  form  the  fap,  which 
in  the  fpring  di fiends  the  common  veffels  ; and 
even,  when  it  is  very  abundant,  the  traçheæ,  the 
proper  veffels  and  the  utricles  ; it  appears  to 
move  from  the  root  or  the  bottom  of  the  plant 
upwards  into  the  ftalks  and  branches  ; fome  au» 
thors  believe  that  it  defcends  again  under  the 
hark,  and  that  thus  a real  circulation  takes 
place.  It  is  proved  by  means  of  ligatures,  by 
the  fwellings  which  they  occafion,  by  the 
exfudations  and  lachry mations  which  it  pro- 
duces, the  inflation  of  the  bark.  All  the  other 
proper  liquids  are  diffufed  by  degrees  into  their 
particular  veffels,  effufed  into  cavities  or  refer- 
voirs,  and  thus  tranfported  from  one  place  to 
another. 

7.  In  proportion  as  the  liquids  abforbed  are 
moved  in  the  canals  of  plants,  and  circulate  in 
them,  they  become  modified,  their  nature  is 
changed,  they  become  the  different  peculiar 
juices,  and  acquire  properties  which  render  them 
capable  of  fulfilling  the  different  ufes  for  which 
they  are  deftined-.  In  this  manner  are  formed  all 
the  different  materials  of  veffels  which  we  fhall 
loonexamine.  Thefe  modifications  are  fo  many 
chemical  produéts  or  effects,  which  can  be  ap- 
preciated when  the  nature  of  thefe  materials  fhall 
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have  been  explained,  and  compared  with  that 
of  the  nutritive  fubftances  which  they  abforb, 
and  which  pafs  into  their  tubes.  This  fécond 
feries  of  phenomena  anfwers  to  digeftion. 

8.  In  proportion  as  thefe  modifications  take 
place,  and  as  the  homogeneous  liquid,  known 
by  the  name  of  fap,  is  converted  into  different 
proper  juices  which  are  to  become  the  feveral 
materials  of  the  vegetables,  thefe  juices  are  re- 
jected or  feparated  from  the  general  mafs  of 
fap,  carried  by  particular  channels  into  various 
refervoirs  ; and  this  phenomenon  has  the  great- 
eft  analogy  with  what  is  called  fecretion  in  ani- 
mals. 

9.  From  thefe  fiiff  effects,  the  abforption,  the 
motion,  the  fucceffive  change,  and  the  regular 
fecretion  of  the  vegetable  liquids,  follows  the 
development,  the  evolution  of  the  organs  which 
contain  them,  and  thence  the  growth,  the 
elongation,  and  the  augmentation  of  volume 
which  they  experience.  This  is  a nutrition  ex- 
actly fimilar  to  that  of  animals.  In  it  we  fee 
the  liquids  become  thickened,  affume  a confi- 
derable  confidence,  become  coagulated,  changed 
actually  into  folids,  and  thus  add,  as  far  as  a 
certain  term,  that  of  the  expanfion  which  the 
fibres  are  capable  of  affuming,  to  the  layers  of 
the  trees.  It  is  by  this  effeCt  that  the  diftended 
bark  cracks,  is  feparated,  and  becomes  unequal, 
rugged,  furrowed,  &c. 

10.  This  development,  this  growth  of  the 
fibres  and  the  layers  which  employs  the  thick- 
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died  liquids,  does  not  abforb  them  intirely. 
All  the  matter  taken  as  nourifhment  by  the  ve- 
getables, and  derived  from  the  foil,  the  air, 
the  manures,  the  water,  does  not  remain  intirely 
in  their  body.  The  ufelefs  or  fuperfluous  part 
is  evacuated  either  in  the  form  of  liquids  which 
run  out  by  external  orifices,* or  of  elaftic  fluids 
which  efcape  by  tranfpiration.  We  fliall  fee  the 


nature  of  both  hereafter.  Thefe  excretions, 
which  are  fufficfently  proved  by  a multitude 
of  fa  els  are  alfo  perfectly  analogous  with  what 
takes  place  in  animals. 

Simple  observation  proves  alfo,  that  at  dif- 
ferent periods  of  the  vegetable  life,  and  even 
for  the  exercife  of  the  functions  which  they  per- 
form, feveral  of  their  parts  execute  motions 
which  have  fome  relation  with  thofe  which  we 
obferve  in  animals.  Thus  the  petioles  of  the 
leaves  bend,  fold  themfelves,  approach  nearer 
to  or  remove  to  a greater  diftance  from  the 
(talks  and  the  branches  ; thus  the  motion  of 
contortion  or  flexure  is  aim  oft  general  in  the 
leaves  which  follow  the  courte  of  the  fun,  and 
of  which  the  inferior  tide  is  always  turned  to- 
wards the  ground,  whilft  the  fuperior  is  always 
directed  towards  the  tky  and  the  light  ; thus 
the  herbaceous  ftalks  incline  themfelves  imper- 
ceptibly towards  illuminated  places.  This  phe- 
nomenon, which  approaches  to  the  nature  of 
animal  irritability  and  galvaniftn,  is  fo  fenfible 
and  fo  decided  in  fome  plants,  that  they  fold 
themfelves  at  the  approach  of  all  irritating  fub- 
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fiances,  and  almoft  at  every  kind  of  con  tack 
as  we  fee  in  the  Senfitive  Plant  : other  parts, 
and  efpecially  the  filaments  of  the  ftamina,  pre- 
fent  it  in  a ftill  more  diftinctly  marked  manner, 
and  incline  themfelves  almoft  luddenly  towards 
the  piftil  when  we  irritate  them  with  pointed 
fuhftances,  as  we  obferve  in  the  helianthus  rue, 
the  barberry  buffi,  &c.  Modern  bo  tan  ills  have 
paid  much  attention  to  this  motion  of  vegetable 
irritability  ; and  the  more  the  facts  relative  to 
this  point  in  Natural  Philosophy  ffiall  be  multi- 
plied, the  more  this  phenomenon  will  be  gene- 
ralized. 

12.  The  confiant  term  of  nutrition  and 
growth  in  vegetables  is  the  folidity  which  theft 
beings  acquire  in  the  ligneous  fiate  at  which 
they  arrive:  thus  the  production  of  the  wood, 
and  the  conversion  of  all  their  parts  into  ligneous 
fubftance,  referable  here  that  ofiificatiou  which 
in  the  fame  maimer  terminates  the  life  of  ani- 


mals. Every  thing  proves  that  the  fuhftances 
by  which  plants  are  nourifiicd  are  carried  in  the 
fiate  of  liquids  into  their  ftrainers,  and  that 
they  at  laft  become  ft] id,  loft  their  folvent, 
and  allume  the  concrete  form  Our  p relent  object 
is  only  to  eftablifh  the  exiftence  arid  the  ge- 
nerality of  the  phenomena,  not  to  explain  them. 
Accordingly,  I mult  confine  myfelf  to  the  enun- 
ciation  of  what  happens,  without  endeavour- 
ing to  afeertaiu  the  caufts  which  fhall  be  ex^ 
plained  after  having  ftudied  the  nature  and  thç 
çompofition  of  the  vegetable  tub  Stances, 

One 
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13.  One  of  the  mo  ft  incomprehenfible  and 
moft  beautiful  phenomena  in  vegetable  life  is 
their  re-produétion.  Theduftof  the  ft  amena,  re» 
ceived  upon  the  ftigma,  fecundates  the  feeds 
contained  in  the  ovary.  This  is  proved  by 
taking  away  the  ftamens  or  the  antherefe,  which 
leaves  the  plant  barren  : it  is  proved  alfo  by 
the  hiftory  of  the  female  flowers  of  the  mo- 
noecial  plants,  which  do  not  bear  any  fruit,  un- 
lefs  there  are  fome  male  individuals  in  their 
reach,  by  the  manner  even  in  which  they  are 
fecundated  by  fhaking  the  powder  of  the  fta- 
mens upon  their  piftils  ; finally,  it  is  proved  by 
the  varieties  which  the  feeds  of  trees  yield, 
when  fecundated  by  the  ftamens  of  other  ve- 
getables. The  feeds  pre-exift  in  the  ovaries,  and 
the  pollen  only  produces  in  them  the  vital  mo- 
tion, or  the  difpofition  to  contract  it.  Without 
this  fecundating  powder,  the  feeds  wither  and 
dry  away  within  their  coverings.  Scarcely  has 
it  touched  them,  or  penetrated  them  with  the 
vapour  which  exhales  from  it  (for  we  do  not  fee 
the  whole  pollen  pafs  intire  into  the  ovary), 
when  this  diftends,  grows,  becomes  the  fruit, 
and  the  feed  which  it  contains  has  become  fruit- 
ful. After  this,  when  buried  in  the  earth,  or 
penetrated  with  moifture,  it  fwells,  the  radicle 
becomes  elongated,  and  defcends  into  the 
ground  ; the  plumula,  equally  elongated,  ele- 
vates itlelf  into  the  air,  carrying  with  it  the 
colyledons  which  prefen t the  two  ftrft  leaves,  or 
the  ftrft  leaf,  which  on  that  account  are  termed 
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feminal  leaves.  When  once  it  has  fprung  forth 
into  the  air  and  taken  root  in  the  ground,  the 
young  plant  lives  by  its  own  ftrengih;  non- 
rifhed  at  fir  ft  by  its  own  fubftance  of  perifperma, 
which  forms  a kind  of  milk,  the  embryo  is  de- 
veloped, unfolded,  quits  this  nutrient  integu- 
ment, and  draws  in  its  nourifliment  by  its  own 
abforbent  pores. 

14.  To  this  feries  of  phenomena,  eafy  to  be 
diftinguifhed,  and  which  conftitute  the  vital 
functions  of  vegetables,  we  muft  add  the  pro- 
perty which  plants  poffefs,  of  being  re-produced 
or  propagated  by  flips,  of  uniting  by  their  di- 
vided barks,  of  entering  the  one  into  the  other, 
of  being  multiplied  by  fuckers,  of  being  va- 
ried and  married  one  with  another  by  grafting: 
we  muft  alfo  add  that  germination,  foliation, 
deration,  and  fructification,  divide  their  life 
into  diitincl  periods  ; that  every  year  the  mod 
of  them  repofe  during  the  winter,  deep  during 
the  cold,  and  begin  again  to  live  in  the  warm 
feafon  ; and  we  ihall  have  in  this  delineation, 
however  feebly  it  may  be  fketched,  a collection 
of  faCts  which  will  leave  no  doubt  with  rcfpeCt 
to  the  extreme  difference  which  exifts  between 
thefe  beings  really  organized,  and  the  brute 
and  inorganic  matters  that  have  been  treated  of 
in  all  the  preceding  feCtions.  It  will  cafdy  be 
conceived  that  the  chemical  properties  of  thefe 
bodies  muft  be  very  different  from  thofe  of  the 
foffils,  and  that  the  manner  of  appreciating  them 
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muft  be  no  lefs  different  from  that  which  has 
been  applied  to  thofe.  This  is  the  only  truth 
which  I have  hitherto  endeavoured  to  prove  ; and 
I fliail  finally  confirm  it  by  confidering,  in  a la-fl 
article  of  this  firft  order,  the  general  ufes  which 
vegetables  fulfil  in  the  economy  of  nature,  and 
by  comparing  them  with  thofe  to  which  mine- 
rals are  deftined. 

i i f - ' » ' >•  ='  J ^ 


Article  IV, 

» ■ . » • 

Of  the  Ufes  or  Fun  Etions  of  Vegetables  in  the 
Economy  of  Nature . 

1.  WHEN  we  employ  ourfelves  with  invefti- 
gating  the  rank  which  vegetables  hold  am  on  git 
the  productions  of  nature,  and  the  ufes  for 
which  they  are  deftined,  we  difcoyer,  efpecially 
in  this  inveftigation,  the  raoft  prominent  dif- 
ference between  the  minerals  and  thefe  organized 
beings.  Elevated  above  the  furface  of  the 
globe,  covering  its  naked  nefs,  enriching  its  dry - 
nefs,  and  fubftituting,  inftead  of  its  aridity,  the 
image  of  frelhnefs  and  abundance,  the  veget- 
ables fetm  to  conceal  from  the  eyes  of  man  the 
foffils  which  the  earth  contains  in  its  boforo, 
and  to  invite  them  to  enjoyments  which  the 
minerals  cannot  procure  him.  Their  unifies 
lhootmg  up  into  the  air  in  the  form  of  trees,  or 
preffing  upon  the  ground  which  they  adorn 
with  a brilliant  clothing  of  verdure,  p relent 
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equally,  in  all  points  of  the  globe,  the  moil 
beautiful,  the  moft  gay,  the  moil  delightful  of 
fpeélacles,  and  no  animated  being  is  mfenfible 
to  this  rich  vefture  of  the  earth. 

% The  force  with  which  it  vegetates,  grows, 
and  augments  in  all  dimenfions,  when  it  meets 
with  no  obftacle,  when  the  hand  of  man  does 
not  deftroy  or  hop  it  in  its  courfe,  tends  to 
overcharge  the  furface  of  the  earth  with  lig- 
neous fubftance  ; and  if  we  except  the  height 
of  mountains  above  3000  metres  in  the  atmof- 
phere,  which  iliows  the  ftony  fkelcton  of  the 
globe,  always  bare  and  always  naked,  the  whole 
cruft  of  our  planet  would  be  intirely  covered 
with  trees  and  wood.  We  fee  this  in  the  places 
where  men  have  not  yet  fixed  their  abode;  im- 
penetrable fore fts,mnaffes  of  wood  in  clofe  prox- 
imity with  each  other,  occupy  the  whole  fpace, 
and  reign  unmolefted  in  it. 

3.  Thofe  among  thefe  organic  beings  which, 
by  the  laws  which  every  thing  obeys,  and  after 
bavins;  fulfilled  the  limits  of  duration  which 
nature  accords  to  their  cxiftence,  have  perifhed, 
fail  upon  the  ground,  are  {lowly  decompofed, 
and  converted  into  a nutritious  detritus , into 
an  earth  or  foil  of  new  formation,  which  form- 
ing layers  fuçcefiively  applied  over  the  primitive 
beds  of  fo fills,  gradually  raife  this  foil,  change 
the  proportions  of  its  principles,  and  conititute 
a mafs  of  natural  manure  in  which  the  feeds 
vegetate  with  rapidity.  Thus  even,  from  the 
fu ocelli ve  death  and  decompofition  of  the  one, 

the 


FUNCTIONS  OF  VEGETABLES. 


the  others  derive  the  fource  of  their  life  and 
their  ftrength,  in  order  in  their  turn  to  fumiih 
an  aliment  to  the  vegetable  generation  which  is 
to  fucceed  them  : an  admirable  uninterrupted 
circle  of  the  regenerating  power  which  watches 
over  the  prefervation  of  all  the  productions  of 
nature. 

4.  Thefe  immenfe  mafles  of  vegetables  which 
furmount  the  fo fills,  and  reign  over  them,  detain 
at  the  fame  time,  at  the  furface,  the  water,  that 
fir  ft  fource  of  vegetable  fertility,  prevent  or  di- 
mi  nidi  its  evaporation,  abforb  it  from  all  parts, 
appropriate  it  to  themfelves,  drink  it  by  all 
their  pores,  produce  the  fame  effect  upon  the 
clouds  or  water  in  the  ftate  of  vapour,  attract 
them,  condenfe  them,  open  myriads  of  greedy 
mouths  to  imbibe  them,  and  frequently  retard 
or  annihilate  the  dangers  of  heavy  rains  or 
ftorms  for  the  towns  which  thefe  clouds  threaten 
to  deftroy.  Thus  it  has  been  obferved,  that  fo- 
re ft  s inconftderately  hewn  down  in  the  vicinity 
of  fome  towns  have  rendered  them  infinitely 
more  fubjecl  to  atmofpheric  torrents  or  abun- 
dant rains. 

5.  The  vegetables,  bv  the  intermixture  of 

O J fj 

their  roots,  and  the  adhefton  which  they  con- 
tract with  the  earth  which  furrounds  them,  fuft 
tain  the  moft  moveable  and  leaft  tenacious  parts 
of  the  foil,  the  ihrinking  of  which  they  retard 
or  intirely  prevent  ; they  even  defend  the  foil 
from  the  undermining  adtion  of  the  water.  Hu- 
man induftry  has  availed  itfelf  of  this  pro- 
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perty,  in  order  to  give  folidity  to  places  moft 
liable  to  be  undermined  or  to  fink,  whether  in 
confequence  of  the  want  of  cohefion  in  the 
earth  that  covers  them,  or  on  account  of  the 
declivity  of  the  layers  upon  which  this  earth 
refis,  efpecially  when  they  are  attacked  by  the 
motion  of  the  water. 

6.  Whilft  they  prefent  to  man  the  moil  mag- 
nificent fpedtacles,  vegetables  are  deftined  by 
nature  to  renovate,  by  the  aid  even  of  their 
vital  motions,  the  purity  and  primitive  compe- 
tition of  the  air  neceflary  for  the  fupport  of  the 
life  of  animals.  When  adted  upon  by  the  rays  of 
the  fun,  they  pour  into  the  atmofphere  a vivi- 
fying ftream  of  oxigen  gas,  in  proportion  as 
they  vegetate. 

7.  The  vegetables  afford  at  the  fame  time  a 
defence  againft  the  heat  of  the  fun,  a falutary 
and  refrefliing  fiiade  to  animals.  Under  their 
leafy  vault  animated  beings  find  repofe,  cool- 
nefs,  and  fhelter  againft  the  winds,  rains,  and 
florins  ; from  them  they  at  the  fame  time 
derive  their  nourifhment  : this  is  the  moil  im- 
portant purpofe  which  plants  are  deftined  to 
fulfil  in  nature.  Accordingly,  under  the  denfe 
fhades  of  vegetables,  accumulated  together  upon 
inhabited  regions,  and  even  in  the  very  bofom 
of  the  humid  fiime,  or  the  ftagnating  waters 
'which  their  maffes  fupport,  dwell  immenfe  na- 
tions of  reptiles,  ferpents,  aquatic  birds,  infects, 
and  worms. 

8.  Ail 
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8;  All  the  fahls  that  have  been  collected  rela- 
tive to  the  economy  of  nature  prove,  that  no 
animal  can  fupport  its  exiftence  upon  the  foffile 
fubftances,  and  that  without  vegetables  there 
would  be  no  animals.  It  is  in  thefe  organized 
bodies  that  all  the  claffes  of  animals  find  their 
primitive  nourifhment  : for  thofe  that  live  upon 
other  animals  devour  fuch  as  nourifli  themfclves 
with  vegetables.  Thus  every  living  body  com- 
prehended in  the  numerous  clafs  of  animal 
beings  derives  its  fir  ft  exiftence  from  the  plants; 
thus  the  vegetables  are  deftined  by  nature  to 
prepare  the  primitive  aliment  of  animals,  and 
nofubftance  can  be  digefted  by  thefe,  unlefs  it  has 
been  previoufly  prepared  by  the  interior  organs 
of  plants.  Confidered  in  this  extenfive  point  of 
view  the  vegetables  are  a kind  of  beings  necefia- 
jrily  intermediate  between  the  fo fills  and  the 
animals;  they  receive  primitively  from  the  firft 
the  elements  of  brute  and  inorganic  matter, 
which  they  combine  in  a complex  manner,  in 
order  to  furnifh  it  to  the  fécond,  in  which  it  is 
then  fufeeptibie  of  being  converted  into  their 
own  lubftance.  They  are  deftined  to  prepare 
the  aliment  of  animals:  accordingly,  the  nunn 
her  and  the  weight  of  thefe  eorrefpond  very 
exactly  with  the  number  and  weight  of  the  for- 
mer. Were  there  only  this  difference  betwçcp 
the  fofiilsand  the  vegetables,  it  would  be  fnfii- 
cient  to  diftinguifh  them  in  fuch  a manner  that 
the}7  could  never  be  confounded. 

9-  To 
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9-  To  thefe  great  ufes  in  the  economy  of 
nature,  human  induftry,  and  the  perfectibility 
of  which  man  is  fufceptible,  have  joined  an 
immenfe  number  for  his  neceffities  and  pleafures. 
Without  attempting  the  flighted;  fketch  in  this 
place  of  the  arts  which  are  exercifed  upon  vege- 
tables or  vegetable  matter,  a fubjedt  which  will 
be  treated  in  moft  of  the  articles  of  this  fcétion, 
it  will  be  fufficient  to  obferve  that  men  find  in 
thefe  beings,  a great  variety  of  foods  together 
with  the  moil  commodious  matter  for  build- 
ing their  habitations,  that  of  their  clothing, 
the  remedies  for  the  difeafes  to  which  they  are 
fubjeCt,  even  the  means  of  tranfporting  them- 
felves  over  the  waves,  the  materials  of  al- 
moft  all  the  machines  which  they  con  ft  ru  ci  and. 
employ,  efpccially  for  moving,  railing,  and 
drawing  heavy  burthens.  They  have  been  able 

*/  a/ 

to  colleét  about  them  ufeful  plants  of  all  kinds, 
to  multiply  them,  to  increafe  their  production 
by  culture,  to  perfect  and  modify  their  pro- 
perties in  a thoufand  ways,  to  give  them  dimen- 
fions,  odours,  taftes,  colours  which  not  originally 
belonged  to  them,  and  to  appropriate  them  in 
general  to  their  wants  and  even  their  caprices. 


Second 
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Second  Order  of  Fatis  relative  to  the  Vegetable 

Compounds . 

Of  the  Nature  or  Chemical  Comp  option  of  thofe  Beings 

in  general. 

\ 

Article  L 

Concerning  the  Succejfion  of  Labours  and  D if  cover  ieS 
relative  to  this  Compojition. 

1.  IT  is  impoffible  to  avoid  concluding,  from 
the  facts  which  have  been  collected  in  the  pre- 

. ..  . / X - - - ' 

ceding  order,  that  the  vegetable  organization 
muft  form  compounds  extremely  different  from 
thofe  which  conftitute  the  foffils,  and  that  the 
chemical  phenomena  which  thefe  compounds 
prefent  muft  alfo  be  entirely  different  from  the 
refaits  which  we  obtain  in  treating  mineral 
fubftances.  Hence  in  the  firft  labours  which 
chemifts  have  bellowed  upon  the  vegetable  fub- 
ftances, they  obtained  facts  oppofite  in  fome 
rneafure  to  thofe  which  they  had  occafion  to 
obferve  in  the  foffils.  All  the  phenomena  of 
the  analyfes  were  then  fo  much  confounded  and 
mingled  with  each  other  in  their  experiments 
upon  thefe  organized  bodies,  that  it  required 
much  time  and  great  progreffion,  in  the  general 
theory  of  the  fcience,  before  they  were  able  to 
conceive  the  general  caufe  of  this  difference,  in 
the  complication  even  of  the  effeôts,  combined 

by  the  analytic  action  to  which  they  fubjeéted 
them. 


2.  One 
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2.  One  of  the  firft  and  moft  aftonifhing  data 
which  they  collected  in  their  rude  affays  upon 
the  vegetable  fubftances,  was  the  impoffibility 
which  they  found  of  reftoringto  thcfe  fubftances, 
when  once  altered  by  chemical  operations, 
the  original  competition  and  nature  which  they 
had  before.  Whilft  the  mineral  compounds, 
when  analyzed  with  care,  afforded  them  prin- 
ciples which,  when  re-united  or  combined  in 
the  proportions  indicated  by  this  analyfis, 
formed  again  the  compounds  with  ail  their  pro- 
perties, they  were  unable  to  obtain  any  thing 
fimilar  by  their  experiments  upon  the  ve- 
getable compounds  ; and  they  remained  a long 
time  ignorant  what  was  the  reafon  of  this  plie» 
nomenon  ; fo  that  they  muff  have  defpaired  of 
ever  arriving  at  an  exact  notion  of  the  compo- 
fition  of  thofe  beings  which  thus  prefented 
them,  prior  to  the  pneumatic  doCtrine,  only  an 
infoluble  problem,  an  inexplicable  enigma. 

3.  Accordingly,  the  whole  of  vegetable  che- 
miftry  was  ftill  confined  in  1784,  to  the  extrac- 
tion and  purification  of  the  different  immediate 
products  of  plants,  to  the  determining  their  rela- 
tive folvents,  to  the  fearch  for  the  means  of 
feparating  them  exactly,  the  feizing  the  princi- 
pal characters  which  diftinguilhed  each  of  thefe 
products,  in  order  rather  to  make  them  fubfer- 
vient  to  our  wants,  than  exaCtly  to  appreciate 
their  nature.  Confined  during  more  than  an 
age  to  the  laboratories  of  pharmacy,  or  the  work- 
shops of  the  arts,  this  part  of  chetuiftry  was  oc- 
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cupied  only  with  the  preparation  of  medicines, 
and  the  produdtion  of  the  different  fubftanc’es 
ufcful  to  men  for  their  numerous  wants.  If  at 
this  period  we  had  fought  philofophica!  ideas 
concerning  the  nature  of  vegetables  in  the  ana- 
ly fis  which  the  cheraifts  made  of  them,  we 
fliouid  have  found  nothing  but  errors  or  hypo- 
thefes  : and  if  we  had  expunged  from  the  trea- 
ties of  chemiftry  what  related  to  pharmacology 
or  the  manufactures,  nothing  would  have  been 
left  for  chemical  philofophy* 

4.  After  the  fun  pie  and  often  me  chain  i cal 
means  of  extraction  of  tire  principal  materials  of 
vegetables,  given  by  the  ftrft  chemifts,  with  the 
fpecial  intention  of  forming  ufeful  medicines 
from  them,  there  was  ftrlt  adopted,  in  order  to 

inveftiffate  the  nature  of  thefe  materials,  and 
-,  & . 

alfo  that  of  the  entire  vegetables,  the  violent 
action  of  fire,  by  diftiilation  in  the  retort  ; and  it 
was  fo  firmly  believed,  that  the  principles 
fo  obtained,  had  exifted  ready  formed  in 
them,  and  were  only  feparated  by  the  heat, 
that  no  other  method  of  explaining  their  vir- 
tues was  ufed,  than  that  of  attributing  them  to 
thefe  principles.  This  we  particularly  remark  in 
the  works  of  Lemery,  Geoffroy,  and  all  the 
authors  of  the  materia  medica,  from  the  end  of 
the  feventeenth  till  nearly  the  middle  of  the 
eighteenth  century.  The  Academy  of  Sciences 
at  Paris,  even  believed  that  one  of  the  moft 
important  and  moft  neceffary  labours  to  which 
they  ought  to  devote  themfelves,  was  the  ana- 
4 lyiis 
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ly fis  of  plants  by  fire;  and  nearly  thirty  fuc- 
ceffive  years  were  employed  in  the  execution  of 
this  enterprize,  recorded  and  defcribed  with 
great  care  in  three  large  folio  M S.  volumes, 
preferved  in  the  library  of  the  Xnftitutes,  the 
fruit  of  the  labours  of  a Boulduc*  a Dodart,  a 
Geoffroy,  a Bourdelin,  &c. 

5.  At  laft  this  method  of  analyfis  was  per- 
ceived to  be  fallacious,  and  that  by  following 
this  route  one  was  led  aiide  from  the  path  of 
truth,  for  corn  and  hemlock  affojded  prôduéts 
almoft  fimilar  to  each  other.  The  cliemifts  were 
then  for  fome  time  totally  difcouraged,  until, 
always  tormented  by  the  almoft  exclusive  wiih  to 
extract  valuable  medicines  from  vegetables,  they 
adopted  a new  eourfe,  that  of  re-agents.  They 
began  to  treat  vegetables  and  their  materials 
with  cold  and  hot  water,  and  with  alcohol,  to 
compare  the  different  effects  of  thefe  two  liquors. 
Boulduc,  Hermann,  and  Cartheufer,  drew  fome 
ufeful  refults  from  this  method.  They  calcu- 
lated the  different  proportions  of  the  aqueous 
and  refmous  extracts  feparated  by  this  means» 
La  Garaie  taught  the  art  of  extracting  the  foluble 
materials  by  means  of  cold  water  applied  to  the 
vegetables  in  a ftate  of  minute  divifion,  with 
the  aid  of  motion  communicated  by  agitators, 
and  of  obtaining  from  them  unaltered  princi- 
ples. The  books  of  pharmacology,  and  of  the 
materia  medica,  treated  then  of  the  virtues  of 
plants,  according  to  this  new  mode  of  analyfis  ; 
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and  the  first  error,  proceeding  from  the  altering 
aétion  of  the  fire,  being  fucceffively  corre&ed  by 
lefs  erroneous  refaits,  gradually  difappeared. 

6.  A little  after  the  middle  of  the  eighteenth 
century,  Baccari,  in  Italy,  and  Keffel-Meyer,  in 
Germany,  found  in  the  application  of  cold 
water,  a new  mode  of  analyzing  the  farina 
of  corn,  and  difcovered  the  glutinous  matter, 
the  new  vegeto-animal  principle,  a difcovery 
which  animated  the  chemifts  with  new  courage. 
Rouelle  who,  in  his  courfe,  had  already  added 
much  to  Boerhaave’s  beautiful  fcheme  of  the  ve- 
getable analyfis,  was  the  firft  who  diltinguifhed 
with  more  care  the  immediate  materials  of  vege- 
tables, divided  and  characterized  the  different 
kinds  of  extracts  by  better  known  proper- 
ties ; difcovered  the  glutinous  matter  in  the  green 
leaves,  compared  the  gums  and  the  fugar  with 
the  ftarch;  publifiied  in  his  proceffes  a more 
complete  and  efpecially  a more  methodical 
Jketch  of  vegetable  analyfis  than  had  till  then 
been  exhibited,  and  re-animated  the  hopes  of 
the  labourers  of  chemiftry.  Bucquet,  my  firft 
matter,  whofe  life  was  too  lliort  for  the  interefts 
of  fcience,  publifiied  in  the  year  1773,  under  the 
modeft  title  of  Introduction  à l'étude  des  corps 
naturels  tirés  du  règne  végétal,  a work  of  the 
higheft  value  for  the  order  which  reigns  in  it, 
and  the  defcription  of  the  numerous  parts  rela- 
tive to  the  chemiftry  of  plants.  At  this  period 
every  thing  was  difpofed  for  more  important 
difcoveries. 


VEGETABLE  ANALYSIS*  51 

7.  The  pneumatic  chemiftry  then  began  to 
arife,  when- Prieftley  and  Chaulnes  examined 
the  acid  gas,  then  termed  fixed  air , produced 
and  difengaged  during  the  vinous  fermentation, 
and  convinced  themfelves  that  it  was  the  fame 
as  that  which  Black  had  found  in  chalk  and  the 
alkalis.  Already  in  1764,  Macbride  had  ad- 
initted  its  prefence  in  vegetables,  in  a manner 
too  precipitate  indeed,  but  ingenious,  and  cal- 
ciliated  to  give  an  ufeful  impulfe  to  the  minds  of 
men,  and  had  attributed  the  putrid  decompa- 
ction to  its  difengagement;  accordingly  to  him, 
nothing  more  was  required  than  to  prevent  this 
difengagement,  or  to  reftore  this  principle  to 
vegetables,  in  order  to  prevent  or  corredi  their 
feptic  alteration.  Though  this  firlt  introduction 
of  the  pneumatic  chemiftry  into  the  analyfis  of 
vegetables,  from  176 4 to  1784,  gave  rife  only 
to  falfe  notions,  it  was,  however,  of  fervice  to 
the  fcience  by  the  difcoveries,  infulated  and 
incoherent  indeed,  which  it  produced*  The 
epocha  of  the  difcovery  of  the  nature  of  water, 
followed  foon  by  that  of  the  nature  of  fixed  air, 
which  was  found  to  be  carbonic  acid,  was  a 
fiafh  of  light  for  vegetable  analyfis.  Lavoilier, 
by  examining  the  products  of  the  combuftion 
of  oil  and  of  alcohol  ; by  obtaining  more  water 
than  their  own  weight  among  ft  thefe  produces, 
as  well  as  a remarkable  quantity  of  carbonic 
acid  gas  ; by  ftudying  with  equal  care  the  phe- 
nomena of  vinous  fermentation,  opened  a new 
path,  and  threw  a great  light  upon  the  vegeta- 
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ble  compofition;  explained  the  nature  and  the 
foiirce  of  the  products  which  till  then  had  been 
extracted  by  means  of  lire,  why  they  could  not 
be  contained  in  the  vegetables  previous  to  this 
addon,  how  they  were  formed.  Thus  the  firft  ac- 
curate notion  of  the  organic  compounds  prefen t- 
ed  itfelf.  Since  this  illufdious  period  the  fteps 
of  the  chemitls,  which  halted  before,  have 
become  heady  ; the  fcience  has  proceeded  from 
difcovery  to  difcovery.  There  has  particularly 
refulted  from  it  an  ingenious  and  ufeful  conn 
parifon  between  the  different  means  of  analyfis 
till  then  employed,  that  by  fire,  by  combuftion, 
by  diftillation,  by  fermentation.  Hence  alto 
arofe  the  fun  pie  idea  of  vegetable  compofition, 
which  will  be  traced  in  one  of  the  fubfcquent 
articles.  My  defign  here  is  merely  to  prefent 
in  a tingle  point  of  view,  and  under  a tingle 
feature,  the  refult  of  Lavoi tier's  labours  upon 
vegetables. 

8.  All  the  difcoveries  relative  to  vegetable 
analyfis,  which  have  been  made  either  fome 
years  before  1784,  or  fmce,  may  be  referred  to 
the  new  ideas  diffufed  by  Lavoifier,  of  which 
they  are  only  approximations  and  necetfary  con- 
fequences.  It  is  in  this  order  that  we  ought  to 
place  thofe  of  Bergman  and  of  Scheele,  efpe~ 
cially  of  the  latter,  who  has  done  more  towards 
the  improvement  of  this  analyfis,  than  all  the 
chemitls  cohesively  had  done  from  the  com-» 
mencement  of  their  labours.  Prior  to  thefe, 
fcarcely  two  or  three  vegetable  acids  different 

from 


VEGETABLE  ANALYSIS*  53 

from  each  other  were  known.  In  1 77t>,  Berg- 
man difcovered  the  converfion  of  fugar  into  a 
particular  acid  by  means  of  the  nitric  acid,  and 
Scheele  foon  found  that  this  acid  was  the  fame 
as  that  of  forrel  ; and  from  this  firft  fource  of 
the  artificial  fabrication  of  a vegetable  acid 
have  proceeded  many  other  fimilar  difcove- 
ries.  The  laft  mentioned  chemift  fucceffively 
difcovered  the  particular  existence  of  the  citric, 
the  malic,  the  gallic,  the  facchlaétic  acids,  and 
gave  occafion  to  the  fucceffive  labours  of 
Crell,  Hermftaedt,  Weftrumb,  Kofegarten,  and 
Brugnatelli,  relative  to  the  formation,  the  re- 
femblance,  the  différence,  and  the  mutual 
converfion  of  the  acids  ; difcoveries  which 
have  furnifhed  the  French  chemiftry  with  the 
opportunity  of  applying  its  doctrine  in  fo  happy 
a manner,  as  we  fhall  foon  fee,  to  the  nature  and 
compofition  of  all  the  vegetable  fubftances.  I 
do  not  here  fpeak  of  many  other  particular  faéts 
which  we  owe  to  the  fame  Swedifh  and  German 
chemifts,  and  which  I fhall  have  occafion  to 
quote  .elfe where. 

9.  During,  or  fhortly  after,  thefe  ufeful  difco- 
veries of  the  Swedifh  and  German  chemifts, 
Ingenhoufz  and  Sennebier,  examined  the  elaf* 
tic  fluids  exhaled  from  plants,  the  action  of 
vegetables  upon  different  kinds  of  gas,  their 
influence  upon  the  air,  and  that  of  this  fluid, 
of  water,  and  of  light  upon  the  vegetables. 
Their  labours  approach  in  a Angular  manner 
to  the  firft  data  found  by  Lavoifier;  and  though 
they  had  taken  routes  entirely  contrary,  they  in 
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feme  meafure  met  in  the  career  which  they  had 
run,  by  beginning  each  at  oppofite  extremities. 
Hence  refults  the  molt  beautiful  conformity 
that  can  be  found  in  the  hiftory  of  the  fciences; 
and  it  is,  from  a comparifon  of  the  collective 
mafs  of  their  labours,  that  the  important  ap- 
plication has  fprung  which  has  began  to  be 
made  of  the  truths  of  chemiftry  to  the  pheno- 
mena of  vegetation.  It  is  from  this  period  that 
the  happy  revolution  that  has  been  effeded  in 
vegetable  phyfics  truly  dates  itfelf;  a revolution, 
the  adual  ftate  of  which  I fhall  delineate, 
after  having  confidered  all  the  fads  which  con- 
flit ute  the  whole  of  the  analylis  of  plants  which 
at  prefent  exih. 

10.  Citizen  Berthollet  has,  on  his  part,  ren- 
dered the  moft  important  fervices  to  vegetable 
analyfis.  His  labours  upon  the  oxigenated  muri- 
atic acid  led  him,  in  examining  its  adion  upon  the 
vegetable  colouring  fubhances,  to  determine  its 
nature,  and  the  diverfities  of  its  colours,  to  ex- 
plain their  alterations  by  the  air,  and  to  under- 
hand the  remarkable  influence  of  oxigen  upon 
the  oils,  which  it  thickens,  and  caufes  to  pais  into 
the  hate  of  butter  or  wax.  By  other  experi- 
ments and  refearches,  he  has  difeovered  the  flow 
and  fpontaneous  decompofition  of  the  tartarous 
and  acetous  acids,  and  of  their  faits  dif- 
folved  in  water,  the  portion  of  pot-afli  ready 
formed,  which  the  firft  contains,  the  attradion  of 
the  colouring  matters  for  alumine,  and  for  the 
oxide  of  tin,  the  decompofitions  of  the  tartrite 

of 
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of  antimony,  and  of  the  fuper-oxigenated  mu- 
riate of  mercury  by  the  décodions  of  Peruvian 
bark.  May  I be  allowed  to  rank  myfelf  amongft 
the  lift  of  chemifts  who  have  improved  the  vege- 
table analyfis,  on  account  of  the  refults  which 
I have  publifhed  in  various  particular  differta- 
tions,  relative  to  the  different  coloration  of  the 
extractive  matters  by  different  proportions  of 
oxigen  ; concerning  the  properties  of  the  ex- 
tracts defcnbed  in  my  analyfis  of  the  Peruvian 
bark  ; concerning  the  converfion  of  the  ligneous 
fubftance  into  feveral  acids  by  the  nitric  acid  ; 
concerning  the  reparation  of  elaftic  caoutchouc 
from  the  juice  of  the  hevæa  expofed  to  the  air  ; 
concerning  the  reciprocal  aCtion  of  the  nitric, 
fulphuric,  muriatic  acids,  and  the  vegetable 
fubftances.  I have,  moreover,  undertaken  an 
extenfive  courfe  of  inquiries  upon  vegetable 
analyfis  in  general,  in  conjunction  with  Citizen 
Vauquelin,  of  which  I fliall  exhibit  fome  por- 
tions in  this  work,  though  thefe  inquiries  are 
yet  far  from  being  completed.  I pafs  over  in 
filence  a great  number  of  other  traCts  in  the  hif- 
tory  of  vegetable  chemiftry,  and  the  difcoveries 
which  we  owe  to  M.  Prouft,  to  Pelletier,  to 
Citizen  Chaptal,  who  has  rendered  great  fer- 
vices  to  the  chemical  arts  relative  to  thefe 
fubftances,  to  Citizens  Deyeux  and  Vauquelin, 
and  to  feveral  other  chemifts,  as  thefe  faCts  will 
find  their  place  in  mo  ft  of  the  fubfequent  arti- 
cles, and  as  moft  of  them  do  not  prefent  that 
generality  of  refults  which  alone  can  make  them 
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be  conlidered  here  as  having  influenced  the 
progrefs  of  this  part  of  the  fcience.  My  in- 
tention was  here  only  to  announce  or  exhibit 
the  molt  prominent  traits  of  different  epochas 
of  the  analyfis  of  vegetables,  thofe  which  have 
really  changed  the  face  of  the  fcience,  and  have 
raifed  it  to  that  degree  of  elevation  at  which  it 
has  arrived 

Article  IL 

Of  the  different  Methods  of  Vegetable  Analyfis , 
compared  with  each  other . 

1.  FROM  what  has  been  explained,  though 
very  fuccinCtly,  in  the  preceding  article,  it 
refaits,  that  at  the  different  periods  through 
which  the  art  of  chemiftry  has  in  fome  meafure 
palfed  before  it  arrived  at  that  period  of  im- 
provement which  it  now  has  attained,  the  me- 
thods of  analyfing  vegetables  mult  have  varied, 
and  actually  have  varied.  However,  nothing 
has  been  loft  in  this  refpeCt  ; even  the  faults  of 
the  antient  methods  have  been  turned  to  advan- 
tage ; ufeful  inductions  have  been  drawn  from 
them  towards  the  eftabliftnnent  of  new  ones  ; 
they  have  been  compared  with  each  other,  and 
this  comparifon  itfelf  has  furnifhed  new  and 
fometimes  unexpected  lights.  In  proportion  as 
1 y rectifying  its  errors,  chemiftry  has  created 
new  methods,  it  has  not  entirely  abandoned  the 
ancient  ones  ; it/has  refumed  them  under  a new 

point 
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point  of  view,  and  corrected  them  ; fo  that  even 
the  inaccuracies  of  their  refults  have  then  given 
place  to  politive  data.  Thcfe  methods  have 
therefore  mutually  checked  each  other. 

2.  When  we  confider,  under  one  point  of 
view,  all  that  has  been  done  more  than  a cen- 
tury paft  relative  to  the  analyfis  of  vegetables, 
and  bring  together  the  different  means  fuccef- 
fively  employed  for  inveftigating  the  nature  of 
plants,  we  may  refer  all  the  modes  of  treating 
them  that  have  been  adopted,  to  eight  general 
methods  ; namely, 

a.  The  natural  mechanical  analyfis, 

b.  The  artificial  mechanical  analvfis. 

%> 

c.  The  analyfis  by  diftillation. 

d.  The  analyfis  by  combuftion. 

e . The  analyfis  by  water. 

f.  The  analyfis  by  the  acids  and  the  alkalis.. 

g.  The  analyfis  by  alcohol  and  the  oils. 

h . The  analyfis  by  fermentation. 

V V 

By  giving  a concife  notion  of  the  opera- 
tions and  ufes  of  each  of  thefe  kinds  of  ana- 
lyfis, we  do  not  yet  attempt  to  determine  with 
exadnefs  the  chemical  properties  of  vege- 
table fubftances.  This  fubjed  belongs  to  the 
third  order  of  fads,  which  fiiall  be  treated  of  in 
particular  after  this  ; but  we  only  continue  to 
exhibit  the  means  which  chemifts  have  taken  in 
order  to  arrive  at  the  knowledge  of  thefe  pro- 
perties, and  acquire  an  accurate  idea  of  the 
difference  between  vegetable  and  foffil  fub- 
ffances  ; in  a word,  it  is  only  a lequel,  and  one 
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of  the  neceffary  portions  of  the  hiftorical  part 
which  forms  the  general  fubje<5fc  of  the  four 
articles  comprehended  in  this  fécond  order  of 
facts. 

5.  Though  the  feparation  of  the  different 
fubftances  of  which  vegetables  are  compofed, 
effefted  by  mechanical  means,  is  not  really 
comparable  with  the  means  of  chemical  ana- 
lyfis,  I rank  it  among  ft  the  methods  of  analyzing 
plants,  becaufe  it  adtually  ferves  to  infulate 
the  materials  of  which  they  are  conftituted. 
This  firft  means  I term  the  natural  mechanical 
analyjîs,  becaufe  it  iseffefted  by  nature.  When 
any  proper  or  particular  humour  fwells  the  vef- 
fels  or  refervoirs  in  which  it  is  contained,  and 
cannot  remain  longer  in  them  on  account  of 
its  fuperabundance,  it  breaks  the  membranous 
walls  which  contain  it  ; it  runs  out  fponta- 
neoufly,  and  appears  on  the  outfide  of  the  plant 
in  the  form  of  an  excretion.  Naturalifts  and 
Chemifts  avail  themfelves  of  this  circumftance, 
in  order  to  colleét  and  examine  the  produis  of 
thefe excretions  as  materials  of  the  vegetables 
which  afford  them  : frequently  they  even  i li- 
er eaie  their  abundance,  by  enlarging  the  na- 
tural orifices  through  which  thefe  liquids  flow 
out,  or  by  making  artificial  orifices.  In  this 
manner  are  obtained  thefap,  the  gums,  the  lac- 
charine  juice,  manna,  the  volatile  oils,  the  re- 
fins,  caoutchouc,  &c. 

4.  I conftder  as  the  fécond  method,  which  I 
term  artificial  mechanical  analyjîs,  the  extract 
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tï on  of  the  different  fubffances  which  are 
obtained  by  breaking  the  cells  or  the  vef- 
fels  by  various  mechanical  inftruments  dif- 
ferently difpofed,  according  to  the  nature  and 
texture  of  the  plants,  fuch  as  mortars,  files, 
preffes,  mills,  &c.  It  is  in  this  manner  that 
we  obtain  the  juices  of  plants,  the  mucilages, 
the  fixed  or  volatile  oils.  This  method,  bv  which 
not  only  the  liquids  are  feparated  from  the  ib- 
lids,  but  alfo  the  different  juices  ; oily,  mucous, 
extractive,  coloured,  acid,  faccharine,  &c.  and 
the  different  parenchymas,  lamellated,  fibrous, 
the  o’rofs  fecula,  or  the  fine  and  amvlaceous  fe- 
cula,  is  one  of  the  firft  that  are  employed  upon 
vegetables  in  order  to  obtain  their  different  con- 
ftituent  materials.  It  poffeffes  the  advantage 
of  not  changing  the  nature,  or  producing  any 
alteration  in  the  materials,  and  of  affording 
them  fuch  as  they  are  in  the  vegetables  ; it  is 
much  employed  in  the  arts. 

5.  The  analyfis  by  diftillation  is,  as  I have  al- 
ready obferved,  the  firft  means  which  chcmifts 
have  employed;  and  for  a long  time  it  was  the 
only  one.  The  vegetables  were  firft  diftilled  with 
a gentle  fire  on  the  water-bath,  in  order  to  ex- 
trad!  the  water  of  vegetation  ; and  treated  in  boll- 
ing water  to  obtain  the  volatile  oil.  They  were 
put  into  retorts  of  ftone-ware  or  iron,  to  which 
a receiver  was  adapted,  in  which  were  com- 
denfed  the  more  or  lefs  faline  phlegm,  the  oil  or 
oils,  the  volatile  fait,  or  the  carbonate  of 
ammonia,  of  thofe  vegetables  that  afforded 
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any.  Since  the  new  difcoveries,  there  has  been 
added  to  it  an  apparatus  for  collecting  the  elaftic 
fluids  that  are  difengao-ed  at  the  fame  time  with 
the  preceding  products  : there  remains  a coal 
more  or  lefs  denfe  or  rarefied,  retaining  or  har- 
ing loft  the  form  of  the  firft  vegetable  fnbftance 
which  has  been  decompofed.  This  is  a really 
falfe  or  complicated  ana ly fis,  which  gives,  as  I 
have  already  announced,  fubftances  formed  by 
the  abtion  of  the  fire  itfelf,  which  do  not  exilt 
in  the  vegetable,  and  are  manifeftly  com- 
pofed  by  the  influence  of  the  caloric  upon 
the  firft  conftitnent  matter  of  the  vegetables* 
At  prefen t it  is  employed  only  for  the  purpofe 
of  comparing  and  oppofing  its  effects  with 
thofe  of  the  other  analytic  methods,  and  de- 
ducing from  this  comparifon  of  the  liquids  and 
folids  of  vegetables,  the  differences  or  analogies 
which  thefe  mayprefent,  either  in  the  different 
fpecies  of  plants,  or  in  the  different  fubftances 
of  each  plant  : alone,  it  would  merit  no  con- 
fidence. Combined  with  other  analyfes,  this 
may  afford  great  lights  and  very  ufeful  refaits, 
as  will  appear  very  clearly  when  we  fhall  come 
to  develop  the  nature  of  the  influence  which 
caloric  exerts  upon  thefe  organized  beings,  and 
upon  the  matters  of  which  they  are  compofed. 
The  Pneumatic  Chemiftry  has  particularly  ferved 
to  render  this  mode  of  analyfis  ufeful* 

6.  When  we  burn  plants  or  their  produéis, 
it  is  fufticiently  known  that  all  thefe  fubftances 
are  more  or  lefs  combuftible*  It  is  not  merely 
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with  the  intention  of  obferving,  (which  how- 
ever ought  not  to  be  neglected)  the  mode  of 
their  combuftibility,  the  form  and  the  nature 
of  their  flame,  their  fmoke,  or  their  odour,-— but 
particularly  in  order  to  determine  the  quantity 
of  coal  which  they  are  capable  of  yielding,  the 
nature  of  the  coal,  denfe  or  rare,  heavy  or 
light,  porous  or  folid,  eafy  or  difficult  to  be 
burned,  faline  or  not  faline  ; to  afcertain  by  in- 
cineration the  proportion  and  the  properties  of 
the  allies  which  they  yield,  the  quantity  and 
the  nature  of  the  allies  which  they  contain, 
efpecially  that  of  which  alkali  forms  part,  as 
alfo  the  metals  or  the  metallic  oxides  which  may 
be  concealed  in  them.  This  combujlion  is  per- 
formed either  in  caft-iron  veffels,  in  which  the 
addon  of  the  fire  is  moderated  by  fmotherinp- 

«'  O' 

it,  by  which  means  we  obtain  coals  or  allies  not 
completely  burned,  and  more  or  lefs  oily,  which 
w’ere  formerly  termed  fixed  faits,  prepared  after 
the  manner  of  Tachcnius  ; or  it  is  performed 
in  the  manner  in  which  wood  is  burned  in  new 
furnaces,  or  on  a clean  hearth,  upon  a grate  of 
earth  or  wrought  iron.  It  is  by  this  procefi 
that  alkalis  are  obtained. 

7.  The  analyjis  by  means  of  water,  corffifts 
in  applying  in  general  this  liquid  to  vegetables, 
or  to  the  different  parts  of  plants,  in  order  to  fe- 
parate  from  them  whatever  foluble  matter  they 
contain.  Under  this  point  of  viewr,  all  the  im- 
mediate materials  of  thefe  beings  have  been 
divided  into  two  clafles  ; the  one  of  fubftances 

foluble 
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foluble  in  water  ; the  other  of  infoluble  fub- 
fiances  : endeavours  have  been  made  to  deter- 
mine the  relative  proportion  of  thefe  two 
kinds  of  fubftances.  Water  may  be  employed 
in  five  ways  upon  vegetable  fubftances.  Either 
they  are  left  to  foak  in  this  liquid  cold*  which 
is  termed  maceration , or  cold  infufion.  In  the 
fécond,  thefe  fubftances  are  put,  divided,  and  in 
the  ftate  of  a more  or  lefs  fine  powder,  into  large 
quantities  of  water,  in  which  they  are  agitated 
for  a longer  or  fhorter  time  by  means  of 
agitators.  This  was  the  method  of  La  Garaie, 
bv  which  be  obtained  beautiful  extracts,  which 
he  improperly  called  effential  faits.  Accord- 
ing to  a third  procefs,  hot  or  boiling  water  is 
poured  upon  the  vegetables  or  their  products, 
and  fuffered  to  cool  upon  them  : this  is  called 
infufion . A fourth  conflits  in  heating  water 
(lowly  and  gently  upon  thefe  bodies,  and  con- 
flitutes  digeftion,  which  draws  out  more  of  the 
matter  than  infufion,  and  extradls  even  more 
than  maceration,  in  the  method  of  La  Garaie. 
Laftly,  the  fifth  method  is  decoétion  ; that 
is  to  fay,  the  operation  in  which  water  is 
made  to  boil  upon  the  vegetable  fubftance. 
This  laft  fpecies  of  action  takes  away  much 
more  matter  from  the  plants  than  the  four  firft  ; 
but  befides  that,  it  fufes  and  carries  away 
feveral  without  dilfolving  them;  and  alfo 
tears  away  others  from  the  folid  texture,  and 
holds  them  only  for  a time  fufpended  ; it 

wSf 

changes  the  nature  of  the  vegetable  fubftances 
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to  a certain  degree,  alters  their  competition, 
deftroys  the  equilibrium  of  their  principles,  and 
does  not  afford  the  materials  which  the  boiling 
water  dilfolves,  without  caufing  them  to  expe- 
rience a very  remarkable  alteration. 

8*  The  analyfis  of  vegetables  by  the  acids  and 
the  alkalis  does  not  belong,  as  was  formerly  be- 
lieved, folely  to  the  menftrual  analyfis,  or  the 
adion  of  the  fimple  folvents.  The  acids  and 
the  alkalis,  at  leaf,  unlefs  very  much  diluted 
with  water  (for  in  this  cafe  they  fcarcely  act  in 
any  other  manner  than  as  folvents),  produce  a 
very  great  alteration  in  the  materials  of  veget- 
ables. When  they  are  ftrong  and  concentrated, 
they  fuddenly  change  the  equilibrium  of  the 
compofition  of  thefe  materials  ; they  change 
their  nature;  and  if  we  fli ould  afterwards  take 
thefe  materials  thus  changed  for  the  true  prin- 
ciples of  vegetables,  we  fliould  commit  the 
fame  error  as  was  committed  by  the  die- 
mills,  when  they  believed  that  the  products 


of  the  diftillation  of  vegetables  exifted  readv 
formed  in  them,  previous  to  the  action  of  the 
lire.  Without  explaining  here  how  thefe  lingu- 


lar alterations  of  the  vegetable  fubftaneé  pro- 
duced by  the  acids  and  the  alkalis  are  effected, 
which  will  be  examined  in  detail  in  the  order 
of  fads  that  will  follow  the  prefent, — it  is  f u fi- 
de nt  to  know  that  the  modern  chemifts  have 
found,  from  the  data  ot  the  pneumatic  do  dr  i ne, 
the  true  caufe  of  thefe  alterations,  and  that  it 
has  led  them  to  a better  knowledge  of  the  ve- 
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getabie  compounds,  than  could  have  been  hoped 
for  prior  to  the  eftablifhment  of  this  doétrine. 
Since  this  important  difcovery,  the  action  of 
the  acids  and  of  the  alkalis  is  no  longer  at- 
tended with  obfcurity,  and  they  have  even  be- 
come one  of  the  moft  valuable  and  moft  nfeful 
inftruments  of  analyfis  that  can  be  employed, 
in  order  to  determine  the  vegetable  compofition 
with  accuracy. 

9.  By  applying  the  oils,  alcohol,  and  ether, 
three  fubftances  themfelves  of  vegetable  nature, 
to  the  analyfis  of  plants,  it  has  been  obferved, 
almoft  f nee  the  commencement  of  the  eighteenth 
century,  that  thefe  fubftances  have  the  property 
of  diflolving  fomeof  the  materials  of  vegetables 
without  acting  upon  the  greater  part  of  the 
reft,  and  that  they  may  thus  ferve  to  feparate 
thefe  materials,  and  to  indicate  their  relative 
proportion.  They  are  fometimes  employed  be- 
fore the  water,  fometimes  after  the  action  of  this 
liquid  ; and  according  to  the  products  obtained 
by  the  one  or  by  the  others,  the  relative  quan- 
tity of  the  different  principles  which  conftitute 
them  is  compared.  It  has  been  feen,  in  the 
preceding  article,  that  after  having  renounced 
the  falfe  inductions  which  thev  had  drawn  from 

o 

the  aftion  of  the  fire,  chemifts  had  recourfe  to 
that  of  water  and  of  alcohol  ; they  then  con- 
iidered  only  what  each  of  thefe  folvents  took 
from  the  vegetables  to  be  the  real  principles  of 
the  plants  ; what  remained  infoluble  both  was 
confide  red  as  earth,  as  a caput  mortuum , and  they 
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committed  this  fécond  error,  becaufe  they  con- 
fidered  the  vegetable  analyfis  only  with  relation 
to  the  art  of  healing,  and  became  they  thought 
that  this  infipid  refiduum  was  no  longer  capable 
of  producing  any  action  upon  the  animal  eco- 
nomy, They  did  not  conceive  that  fome  ma- 
terials of  the  vegetables  might  efcape  the  lue- 
ceffive  action  of  thefe  two  folvents;  and  this 
was  a fécond  error,  which  infinuated  itielt  into 
the  refults  which  they  deduced  from  their  firft 
experiments  ; but  thefe  errors,  which  at  prefent 
are  well  detected,  no  longer  obfeure  the  fcience, 
nor  retard  its  progrefs. 

The  inductions  which  the  action  of  thefe 
three  Tpecies  of  chemical  inftmments  affords, 
are  much  more  exact  than  they  formerly  were, 
fince  their  mode  of  acting  has  been  better  appre- 
ciated, as  thall  be  fhown  in  the  following  order. 
They  are  therefore  juftly  ranked  amongft  the 
molt  advantageous  means  of  analyfis  that  can 
be  applied  to  the  knowledge  of  vegetables. 

10.  Finally,  the  eighth  and  laft  kind  of  ana- 
ly fis,  which  I diftinguifh  in  the  chemical  exami- 
nation of  vegetables,  is  the  analyfis  by  fer- 
mentation ; that  which  nature  employs  in  order 
gradually  to  decompofe  thefe  organic  bodies, 
when  being  deprived  of  life  they  no  longer  be- 
long to  the  clafs  of  beings  that  are  ufeful  to 
her  views,  nor  maintain  their  rank  in  the  order 
of  her  economy.  The  chemifts  have  drawn  this 
means  of  analyfis  from  the  very  bofom  of  na- 
ture, and  they  have  nothing  more  to  clo  'in 
Vol.  VIL  ' F order 
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order  to  employ  it  for  their  purpofes,  than  to 
encompafs  as  it  were  the  vegetable  fubftances 
with  circumftances  and  conditions  which  give 
rife  to  fermentation.  It  is  by  the  play  of  the 
multiplied  attractions  between  the  different  pri- 
mitive principles  of  plants,  that  the  motion  of 
fermentation  is  produced  ; the  equilibrium  of 
their  compofition  is  broken  ; their  arrangement, 
their  intimate  difpofition,  change  more  or  lefs 
rapidly,  and  thence  arife  new  products,  the 
properties  of  which,  when  examined  with  atten- 
tion, enable  chemifts  to  conjecture  what  the 
fubftances  were  previous  to  their  degeneration: 
it  is,  like  every  other  chemical  change,  an 
equation  of  which  foine  parts  have  done  no- 
thing more  than  change  their  place,  and  paffed 
from  one  member  to  another,  and  which  af- 
fords, when  well  underftood,  a more  or  lefs  fa- 
tisfaClory  folution  of  the  problem  which  we  with 
to  refolve. 


Article  III. 

Of  the  general  Refaits  of  the  different  Analyfcs 
. with  refpeSl  to  the  Vegetable  Compofition . 

1.  AMONGST  the  eight  diftinct  fpecies  of 
analyfis  which  I have  enumerated  and  defcribed 
in  the  preceding  article,  we  muff  admit  an  ef- 
fential  diftinClion,  an  important  divifion  into 

> * two 


Vegetable  analysis 


67 


two  genera  ; the  one  in  fad!  confifts  of  immediate 
analyfes,  which  ferve  to  extract  from  vegetables 
the  different  compound  fubftances  which  form 
their  texture,  without  altering  them  or  changing 
their  nature  ; they  afford,  as  products,  what  have 
been  termed  immediate  or  proximate  principles 
of  plants,  the  entire  materials  which  are  found 
ready  formed  and  contained  in  their  velfels  and 
their  refervoirs,  fuch  as  their  juices,  their  faps, 
their  mucilages,  their  oils,  their  fecula,  &c.  Dil- 
fedtion,  pounding,  preffure,  are  efpecially  the 
means  of  this  analyfis.  A flow  fire,  the  applica- 
tion of  water,  of  the  oils,  without  the  aid  of  a 

ftrong  or  long-continued  heat,  anfwer  the  fame 

♦ 

purpofes  ; they  feparate  the  compounded  mate- 
rials of  the  vegetables  to  which  they  are  ap- 
plied ; and  by  thus  infulating  thefe  different 
materials,  they  give,  as  their  firft  refait,  the 
number  and  the  relative  proportion  of  thefe  firft 
component  parts,  which  are  themfelves  com* 
pounded  ; fo  that  they  may  already  ferve  to 
fhow  the  great  difference  which  fubfifts  between 
them  and  the  fo  fills* 

2.  This  however  is  nothing  more  than  a firft 
point  of  the  vegetable  analyfis,  and  is  far  from 
being  what  chemifts  either  could  or  ought  to 
have  contented  themfelves  with.  After  having 

o 

feparated  and  obtained  the  immediate  materials 
of  the  vegetables,  they  foon  clifcovered  that 
thefe  materials  themfelves  aie  compounds  much 
more  complicated  thanthofe  which  are  found  in 
minerals  ; and  the  means  which  they  have  fuc- 
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ceflively  put  in  practice,  in  order  to  inveftigatfc 
the  composition  of  thefe  immediate  materials, 
belong  to  the  fécond  genus  of  analyfes,  the  dif- 
ference of  which  I fhall  proceed  to  Show.  Thefe 
analyfes,  no  longer  like  the  fir  ft,  fimple  extrac- 
tions, mere  infulations  of  the  materials  of  which 
vegetables  are  immediately  formed,  they  at- 
tack more  or  lefs  profoundly  thefe  materials 
themfelves  in  their  intimate  compofition  : of  this 
order  are  the  more  or  lefs  ardent  adfion  of  fire, 
that  of  water  aided  by  heat  of  combuftion, 
of  the  acids,  of  the  alkalis,  and  fermentation  ; 
whence  it  follows,  that  amongft  the  eight  fpe- 
cies  of  analyfes  there  are  feme  which  can  never 
be  any  other  than  immediate,  or  not  altering  ana- 
lyfes, fuch  as  the  mechanical  adt  of  expreffion,  See , 

others  may  either  be  the  means  of  immediate 

«/ 

extradlion,  when  they  are  employed  with  mo- 
deration or  little  energy,  as  fire,  water,  the 
acids,  &c.  Laftly,  feveral  of  them  never  adl  other- 
wife  than  as  altering  and  decompofing  means, 
fuch  as  the  adtion  of  the  concentrated  and  pow- 
erful acids,  combuftion,  fermentation. 

3.  It  was  by  obferving  the  eftedls  of  thefe  de- 
ftrudtive  means,  of  this  fécond  fpecies  of  ana- 
lyfis,  and  efpecially  the  decompofing  power  of 
fire,  to  which,  for  fo  great  a length  of  time,  they 
had  almoft  ex  du  lively  recourfe,  that  chemifts  had 
conceived  ideas, undoubtedly  inaccurate  and  even 
erroneous,  relative  to  the  conilituent  principles 
of  vegetables,  but  neverthelefs  fuch  as  they  were 
then  able  to  conceive,  "Their  inaccurate  inftru- 

ments, 
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ments,  and  the  profound  ignorance  in  which 
they  frill  were,  of  the  nature  of  the  fubitances 
fufceptible  of  affuming  thé  gafeous  form,  all  of 
which  they  took  for  air,  had  led  them  to  ima- 
gine that  vegetables  were  compofed  of  fire, 
air,  water,  and  earth , and  thefe  in  fact  were 
what  they  obtained,  or  believed  they  obtained, 
as  the  la  ft  refult  of  the  analvfis  of  vegetables* 
The  gafeous  carbonic  acid  and  hidrogen  gas 
palled  at  that  time  for  air  ; thev  neither  knew 
howto  colleét  them,  nor  how  to  determine  their 
differences  from  the  air  ftriétty  fo  called  ; they 
buffered  them  to  efcape  through  the  tubes 
and  the  open  extremities  of  the  apparatules  ; 
they  were  fo  many  products  which  they  ne- 
gleéled,  or  which  they  confounded  with  the 
fluid  of  the  atmofphere,  in  which  they  buffered 
them  to  be  diffipated.  The  liquids  which  the}^ 
obtained,  the  water  which  formed  their  general 
bafe,  appeared  to  them  to  be  entirely  contained 
in  the  vegetable  matters  ; they  were  ignorant 
that  this  was  a compound  which  might  be 
formed  in  a direct  way  by  the  torture  to 
which  they  fubjccted  thefe  fubitances,  and  that 
its  elements,  feparated  from  their  (late  of  wa- 
ter, might  exift  merely  as  particular  principles 
in  the  plants.  The  coal  which  they  obferved 
appeared  to  them  to  be  earth,  and  they  had  no 
idea  either  of  the  indeltruclible  nature  of  car- 
bon, or  of  its  properties,  or  of  its  exigence  as 
a principle  in  organic  bodies.  Long  did  this 
opinion  of  the  primitive  compolition  of  ve- 
getables 
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getables  by  fire,  air,  water,  and  earth,  reign  in 
the  fchools,  and  it  received  the  happy  modifica- 
tion at  which  it  has  fin  ce  arrived,  only  by  the  feries 
of  difcoveries,  and  of  luminous  ideas  that  have 
followed  the  eftablifhment  of  the  pneumatic 
doctrine. 

4,  By  means  of  thefe  difcoveries,  modern 
chemifts  have  found  that  the  laft  term  of  ve- 
getable decompoiition  is  aim  oft  always  water 
and  carbonic  acid;  that  in  order  to  obtain  thefe 
laft  products  of  the  analyfis  of  plants,  nothing 
more  is  neceft’ary  than  to  deftroy  the  equili- 
brium which  kept  their  principles  united  ; that 
all  the  oxigenated  bodies,  or  thofe  capable  of 
yielding  oxigen,  by  adding  that  which  was 
wanting,  in  order  feparately  to  faturate  the 
carbon  and  the  hidrogen,  contribute  efpeci- 
ally  to  eftedi  this  total  decompofition  ; and 
that  thus  hidrogen,  carbon,  and  oxigen,  were 
found  to  be  the  conftituent  principles  of  veget- 
ables. The  union  of  thefe  three  primitive  bo- 
dies prefents  in  the  ternary  compounds  a fpe~ 
cies  of  mixed  combuftible  in  part  faturated 
with  oxigen  : thefe  are  a kind  of  oxides  with 
binary  radicals,  in  which  the  three  principles 
which  reciprocally  faturate  each  other,  are  united 
by  attractive  forces  which  balance  each  other 
in  fuch  a manner  as  to  keep  up  amongft  them- 
felves  the  equilibrium  and  repofe,  which  con- 
ftitute  the  eifence  or  the  intimate  nature  of  the 
vegetable  compounds. 

5.  The  difference  of  proportion  between  thefe 

three 
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three  principles  eau  Tes  thefe  organic  compounds 
to  vary  and  differ  from  each  other,  and  thence 

arifes  the  diverfity  of  what  are  called  the 

%/ 

immediate  materials  of  vegetables,  the  muci- 
lages, the  acids,  the  oils,  &c.  but  the  attrapions 
which  keep  thefe  three  limple  bodies  united 
with  each  other,  are  capable  of  experiencing 
great  and  frequent  alterations,  of  diminifiiing 
and  augmenting;  in  fuch  a manner,  that  the 
equilibrium  which  approaches  them  together  is 
eafily  broken  ; accordingly,  thefe  compounds, 
more  complicated  than  thofe  which  are  found 
in  general  in  minerals,  admitting  between  their 
principles,  which  are  more  numerous,  and  at 
the  fame  time  lefs  approaching  to  each  other,  a 
greater  number,  and  confequently  a greater  va- 
riability of  attrapions,  are  much  lefs  perma- 
nent, and  much  more  fubjeP  to  changes,  than 
what  are  found  in  the  foffils.  Fire,  which  fe- 
parates  the  molecules  of  bodies,  and  diminishes 
their  attraPion;  water,  which  penetrates  and 
tends  to  feparate  them  ; fermentation,  which 
equally  tends  to  infulate  them  ; all  that  can  in- 
fluence this  complex  compofition,  the  equili- 
brium of  which  is  fo  eafily  deftroyed,  quickly 
diffolves  the  link  which  keeps  the  principles 
in  union  with  each  other,  varies  them  nature, 
modifies  them  inceffantly,  but  always  at  lafl 
converts  them  into  the  two  binary  compounds, 
water  and  carbonic  acid,  which  are  conftantly 
the  laft  refaits  of  all  the  chemical  operations  to 
which  we  fubjeP  vegetables. 


6.  Thus 
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6.  Thus  we  may  conceive  the  multiplied 
changes  which  the  vegetable  compounds  undergo 
between  the  two  extreme  terms  of  alteration  which 
are  produced  in  them  by  the  different  modes  of 
an aly fis* to  which  they  are  fubjected.  From  the 
moment  when  any  agent,  applied  to  a vegetable 
fubftance,  begins  to  deftroy  the  equilibrium  of 
the  attracting  forces  which  exift  between  their 
three  general  conffituent  principles,  the  hidro- 
gen, the  carbon,  and  the  oxigen,  to  that  period 
at  which  this  agent  diffolves  them  entirely,  by 
uniting  both  the  combuftiblcs  with  the  oxigen 
in  particular,  till  it  is  reduced  entirely  into 
water  and  carbonic  acid,  the  vegetable  matter 
paffes  through  a great  number  of  intermediate  de- 
grees of  compofition,  in  which  the  carbon  is  more 
or  lefs  infulated  or  diminilliedy  the  hidrogen  be- 
comes equally  either  predominant  or  diminiflied; 
the  oxigen  is  detached  with  a portion  of  the 
hidrogen,  or  even  of  the  carbon,  or  united  in 
a fixed  ftate  in  a larger  proportion  than  before 
with  this  fubftance.  We  alfo  fee  it  become  co- 
loured, foftened,  fufed,  fwelled,  change  its  tafte, 
its  folubility,  become  oleaginous  or  acid;  in  a 
word,  it  affumes  a great  number  of  modifications 
dependent  upon  the  change  of  proportion  and 
of  equilibrium  amongft  its  firft  principles. 

7.  We  rnuft  therefore  confider  in  general  the 
vegetable  fubftances  as  compounds,  at  leaft 
triple,  of  carbon,  hidrogen,  and  oxigen;  as 
a kind  of  oxides,  which  vary  from  each  other  as 
they  pafs  out  of  the  hand  of  Nature,  in  the 

primitive 
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primitive  proportion  of  their  principles;  very 
i abject  to  alteration  in  this  proportion  itfelf, 
which,  by  this  change  of  equilibrium,  afford  in 
the  different  fiâtes  which  they  are  capable  of  af- 
fuming,  important  induétions  to  the  chemift  rela- 
tive to  their  compofition  ; which  frequently  per- 
mit us  to  appreciate  more  efpecially  this  relative 
proportion  between  the  different  materials,  which 
are  compared  with  each  other,  upon  which  art 
operates,  whether  by  diminifhing  or  by  augment- 
ing this  proportion  of  certain  principles,  fo  as  to 
modify  them,  and  caufe  them  to  pafs  from  one 
ftate  to  another,  and  thus  to  feize  in  fome  mea- 
fare,  through  thefe  tranfitions,  the  modifications 
of  the  compofition  of  the  fubftances  which  expe- 
rience it.  Here  I have  only  to  announce  the 
generality  of  thefe  principles;  the  details  and  the 
faéts  in  fome  meafure  fpecific,  which  are  de- 
ducible  from  them,  will  be  exhibited  in  the  ar- 
ticles of  the  fubfequent  orders. 

8.  It  is  to  the  fame  confideration  concerning 
the  general  nature  of  the  vegetable  compounds, 
that  we  have  to  refer  the  impolfibility  which  che- 
mifts  have  hitherto  found,  of  forming  in  a diredt 
way  a fubftance  analogous  to  that  which  the 
plants  afford.  We  have  feen  in  fome  of  the  pre- 
ceding fedtions,  and  efpecially  in  the  fécond,  that 
it  is  poffible  to  unite  fulphur,  phofphorus,  and 
carbon  with  hidrogen  ; that  this  latter  combi- 
nation exifls  particularly  in  carbonated  hidrogen 
«•as,  and  in  the  vegetable  coals  ; but  when  we 
attempt  to  add  to  this  binary  combuflible  the 
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oxigen  which  would  be  neceffàry,  in  order  to  make 
it  approach  to  a vegetable  compound,  either  the 
union  is  not  poffible,  or  in  proportion  as  it  is 
effected,  the  carbon  and  the  hidrogen  fcparate 
the  one  from  the  other,  and  combine  fepa- 
rately  with  the  oxigen  ; and  if  we  refledi  for  a 
moment,  we  find  that  all  the  phenomena  of  ve- 
getable analyfis  confift  in  this.  The  art  of  che- 
miftry  is  permitted  to  infulate,  and  to  deftroy  the 
union  of  the  principles  in  a vegetable  compound. 
As  foon  as  it  acts  upon  this  compound,  it  firft  de- 
stroys its  equilibrium;  and  however  flight  its 
action  may  be,  it  tends  to  change  the  nature  of 
its  compofition,  to  convert  it  into  another,  to 
modify  it  by  entirely  deftroying  a portion  of 
it:  but  it  can  never  augment  a vegetable  fub- 
ftance,  at  the  fame  time  leaving  it  fuch  as  it 
is  ; its  means,  its  infiruments  are  too  violent, 
too  penetrating,  too  adiive  ; and  to  nature  alone 
is  refer ved  the  power  of  creating,  reproducing, 
in  a diredt  way  forming  the  firft  elements  or 
primitive  matters  of  the  vegetable  compounds. 
This  laft  in bj eft,  which  is  of  great  import- 
ance, will  be  fufficiently  developed  in  the  fubfe- 
quent  article. 
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Article  IV.- 

Of  the  Refaits  of  Vegetable  Analyfis  in  general \ 
applicable  to  the  natural  Formation  of  the 
Materials  of  Vegetables  during  their  Life$ 
and  to  their  Alteration  after  their  Death . 

1.  SINCE  all  the  mod  exadi  analyfes  have 
fliown  that  the  vegetable  fubftances  are  formed, 
in  their  fil’d  principles,  of  carbon,  hidrogen, 
and  oxigen,  to  which  are  added,  but  only  in 
fome  cafes,  and  not  as  indifpenfable  acceffaries, 
azote,  fulphur,  phofphorus,  &c.  it  is  very  evi- 
dent that  the  problem  of  the  natural  formation 
of  thefe  compounds  confids  in  knowing  whence 
the  vegetables  derive  thefe  primitive  fubftances, 
and  how  they  appropriate  them  to  themfelves, 
and  thus  combine  them  three  and  three.  This 
problem  in  fadt  comprifes  the  whole  of  veget- 
able phydes;  and  it  is  notin  thefe  fil'd  consider- 
ations with  which  I am  here  occupied  in  the 
articles  that  form  a fort  of  introduction,  or  ore- 
liminary  difeourfe,  to  the  analyfis  of  plants, 
that  I can,  or  even  ought  to  difeufs  it  in  its 
full  extent.  I here  intend  only  to  point  out 
that  intimate  relation  which  fubfifts  between  the 
generalities  even  of  the  knowledge  we  have 
relative  to  the  vegetable  analyfis,  and  the  faffs 

which 
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which  appertain  to  vegetation  : this  ie  the  only 
object  to  which  I can  now  attend. 

2,  What  Î have  fair!  above  concerning  the 
impracticability  of  competing  a vegetable  fub- 
ftance  by  chemical  means,  as  yet,  though  we 
are  not  denied  the  hope  of  being  hereafter 
able  to  do  it,  and  though  the  fame  lias  perhaps 
already  been  done  without  oui’  being  aware  of 

%j  o 

it,  efpecially  with  refpect  to  mucilage,  the  moft 
fimple  perhaps  of  the  materials  produced  by  the 
organized  bodies, —what  Ï have  faid  neceffarily 
refers  to  the  creative  or  plaftic  power  which  ve- 
getables enjoy  during  their  life.  The  very  a6t 
of  vegetation  conflits  m forming  for  their  own 
development,  for  the  extenfiou  and  the  nutri- 
tion of  their  parts,  the  different  immediate  ma- 
terials which  conftituie  them.  After  having 
drawn  in  by  their  roots  and  by  their  pores,  which 
are  always  open,  caloric,  air,  water,  carbonic 
acid,  carbon  itfelf  in  a hate  of  divifion,  which 
is  furnifhed  to  them  bv  the  foil  charged  with 
natural  or  artificial  manures  ; the  yafcular,  and 
efpecially  the  utricular  organs,  which  every 
where  form  their  texture,  appropriate  to  them- 
felves  thefe  nutritive  principles,  recompound 
them,  and  effedt  witli  them,  by  a fucçeffion  of 
chemical  phenomena  or  forces,  the  ternary 
combination,  or  compolitions,  which  conftitutc 
their  liquids  and  their  folids,  or  their  immedi- 
ate materials. 

3»  It  is  fufficient  in  this  place,  if  we  well  un- 
derhand that  the  formation  of  the  vegetable  com- 
pounds 
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pounds  is  the  produCt  of  the  chemical  attrac- 
tions, which  exert  themfelves  in  the  organic  in- 
itruments  of  the  plants;  and  confjder  whatever 
takes  place  in  vegetation,  in  the  chemical  ve- 
getable confutation,  as  a feries  of  operations, 
of  natural  analyfes  and  fynthefes,  the  determi- 
nation of  which,  though  eafy  to  be  conceived 
in  general  when  the  nature  of  thefe  organic 
compounds  is  underftood,  mud  depend  immedi- 
ately upon  the  procédés  we  have  defcribed  in  ex- 
plaining the  nature  of  thefe  fame  compounds» 
No  doubt  can  remain  refpe&insr  the  influence 
which  the  chemical  analyfis  of  vegetables  muft 
have  in  the  appreciation  of  the  phenomena  of 
vegetable  life;  and  when  we  fhail  have  in- 
formed ourfelves  in  detail  with  all  the  proper- 
ties of  thofe  beings,  we  fhail  fee  what  great 
feryices  chemiftry  has  already  rendered,  and  ef- 
pecially  how  many  are  ftill  to  be  expected,  from 
the  application  of  the  modern  or  pneumatic 
chemiitry  to  the  philofopliy  of  plants. 

4.  The  expoftion  of  the  general  nature  of 
vegetable  compounds  is  no  lefs  important 
for  underhanding  that  of  the  different  and 
numerous  alterations  which  they  are  capable 
of  experiencing  after  their  death.  In  gene- 
ral, the  totality  of  thefe  alterations  is  to  be 
confidered  as  the  neceffary  confequence  of  their 
complicated  compofition,  and  of  the  play  of  the 
multiplied  attractions  which  re-a6t  between  the 
different  conftituent  and  primitive  principles 
which  form  them  by  their  union.  This  equi- 
librium. 
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librium,  which  keeps  their  elements  united,  is 
fo  ealily  difturbed,  and  this  perturbation  is  or-* 
dained  in  fuch  a manner  by  nature,  it  enters  fo 
immediately  into  the  plan  of  her  economy, 
that  it  is  the  courfe  which  the  caufes  the  ve- 
getable fubftances  to  take,  in  order  to  make 
them  reftore  in  fome  meafure  the  portion  of 
matter  which  the  had  lent  for  their  organiza- 
tion, and  return  it  to  the  common  receptacle 
of  its  perpetual  circulation  and  employment. 
This  character  of  deftrudiibility  depending,  as 
I have  fhown,  upon  the  nature  of  their  compo- 
sition itfelf,  is  one  of  the  great. eft  differences 
that  can  be  eftabliihed  between  the  vegetable 
matters  and  the  foflfil  fubftances.  The  latter 
always  remain  in  the  fame  ftate,  at  leaft  as  far 
as  relate  to  themfelves,  and  are  alterable  only  by 
external  caufes  and  accidents  ; whilft  the  former 
contain  in  themfelves,  and  by  reafon  of  the 
complicated  attractions  of  their  multiplied  com- 
ponent parts,  an  intimate  principle  of  altera- 
tion, and  of  fpontaneous  deftrudtion,  dependent 
upon  their  order  of  compofttion,  which  pre- 
vents their  remaining  for  a long  time  in  the 
fame  ftate. 

5.  The  fame  general  data,  relative  to  the  com- 
pofttion of  the  primary  materials,  alfo  diffufe  the 
greateft  light  over  the  arts  which  are  occupied 
with  thefe  matters.  It  has  been  feen  that  all 
the  fpecies  of  vegetable  analyfis  may  be  conft- 
dered  as  belonging  to  two  genera  ; the  one  in 
faft  does  nothing  more  than  extraft,  without  al- 
tering, 
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tering,  the  immediate  materials  of  vegetables  ; 
the  others  modify,  change,  alter,  and  decompofe, 
them  more  or  lefs  powerfully,  either  at  the  very 
moment  in  which  they  are  extradted  from  the 
plants,  or  a longer  or  fhorter  time  after  they 
have  been  extradted.  The  arts  which  are  exer- 
cited  upon  vegetable  fubftances,  if  we  ex- 
cept thofe  which  only  change  their  form  or 
external  dimenfion,  have  equally  the  double  ob- 
jedt,  either  of  feparating  fome  particular  mat- 
ters from  vegetables,  in  order  to  obtain  them 
infulated  and  more  or  lefs  pure,  or  to  convert 
thefe  matters  into  new  products,  modified  and  ap- 
propriated to  the  different  ufesof  fociety.  Now 
in  both  cafes,  they  are  referable  either  to 
fimple  extradtion,  or  to  the  more  or  lefs  ad- 
vanced decompofition  of  the  immediate  mate- 
rials of  the  vegetables.  This  general  view  is 
fufficient  for  the  prefen t,  to  fhow  the  relation 
which  fubfifts  between  the  chemical  knowledge 
that  has  been  acquired  refpedting  plants, 
and  the  arts  whofe  objedt  it  is  to  employ  them 
for  the  benefit  and  prosperity  of  men  united 
in  the  hate  of  fociety.  The  articles  comprifed 
in  the  fubfequent  orders  will  give  much  more 
perfpicuity  and  fulnefs  to  thefe  firft  notions. 


Third 


80  CHEMICAL  CHARACTERS  OF  VEGETABLES, 


Third  Order  of  Facts  relative  to  the  Vegetable 

Compounds . 

Of  the  Chemical  and  Charaflerijlic  Properties  of 
Vegetable  Suhjlances  in  general . 

Article  I. 

General  Qhfervations  concerning  theft 

Properties. 

h THE  details  which  I have  given  in  the 
preceding  order  relate  only  to  the  competition 
of  the  vegetable  fubftances  in  general.  They 
fhow  in  what  this  compofition  confifts;  they  ex- 
hibit the  notions  that  have  been  adopted,  and  the 
fadts  that  have  been  afeertained  by  the  lateft 
difeoveries  of  fcience  relative  to  the  nature  of 
the  vegetable  compounds.  After  they  have  been 
well  considered  and  underftood,  they  in  lift  na- 
turally lead  us  to  the  invefiigatioii  of  the  che- 
mical properties  which  charadterize  thefe  com- 
pounds, the  expolition  of  which  they  render 
more  eafy,  and  their  theory  more  luminous. 

% I call  thofe  the  chemical  properties  of  ve- 
getable compounds,  which,  fliown  in  the  manner 
in  which  thofe  compounds,  when  deprived  of  their 
life,  or  feparated  from  the  living  vegetable  are  af- 
fected by  the  different  re-agents,  to  the  contadl 
of  which  they  are  expofed,  the  changes  they 

experience 
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experience,  and  the  new  refaits  which  they  af- 
ford. It  muft  undoubtedly  be  here  expected 
that  great  differences  will  be  found  between 
the  organic  matters,  and  the  mineral  or  foffil 
fubftances.  In  general  the  frft,  being  more  com- 
plicated in  their  compofition,  are  in  finitely' more 
changeable  by  the  aétion  of  thefe  bodies,  and  the 
alterations  which  take  place  in  them  muft  be 
more  multiplied,  more  difficult  to  be  underftood 
or  well  explained,  than  thofe  that  have  been 
indicated  in  thehiftory  of  all  the  preceding  fab- 
fiances. 

3.  As  this  new  part  of  the  fcience  has  not 
yet  been  treated  and  developed  in  a fufficiently 
extenfive  manner  in  moft  of  the  works  of  die- 
miftry,  and  as  in  general  the  vegetable  analyfis 
has  not  yet  received,  in  the  elementary  books, 
that  extenfion  of  which  it  is  fufceptible,  and 
which  alone  is  capable  of  affording  an  adequate 
notion  of  its  prefent  ftate,  as  well  as  of  accelerat- 
ing its  progrefs,  I have  thought  it  incumbent 
upon  me  to  treat  of  the  properties  of  vegetable 
compounds  in  general,  before  fpeaking  of  their 
immediate  materials  in  particular.  By  this 
means  thehiftory  of  the  latter  will  become  much 
more  perfpicuous,  and  will  require  no  additional 
details,  which  would  occafion  a great  number 
of  repetitions. 

4.  Amongft  the  alterations  which  conftitute 
the  effetfts  of  the  different  agents  upon  the  ve- 
getable compounds,  and  which  determine  the 
chemical  properties  of  the  latter,  though  they  all 
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tend  to  their  decompofition,  and  at  laft  even 
produce  it  completely,  there  are  feveral  which 
are  'only  a kind  of  converfion  of  the  one  of 
thefe  matters  into  the  other  ; and  this  is  one  of 
the  characters  molt  intimately  connected  with 
their  nature.  Confidering  them  all  under  this 
point  of  view,  we  fhould  be  led  to  fay,  that 
there  is  onlv  one  (inode  vegetable  fubftance  in  ge- 
neral,  fufceplible  of  a number  of  modifications, 
of  fucceffive  tranfitions  from  its  firft  ftate,  or 
moft  fimple  compofition,  to  its  complete  decom» 
petition.  Thus  we  are  induced  to  believe  that 
mucilage  is  the  firft  vegetable  compound,  that 
which  is  the  leaft  remote  from  the  foffils  by  its 
fimplicity,  and  that  the  acetous  acid  is  in  this  ge- 
nus thedaft  termof  the  compofition  ; fo  that,  when 
we  fh  all  well  under  hand  the  fucceffive  altera- 
tions or  modifications  which  the  vegetable  mat- 
ter is  capable  of  undergoing,  we  fliall  be  able  to 
arrange  in  a natural  order  all  the  immediate 
materials  of  vegetables,  which  are  really  nothing 
more  than  co-ordinate  and  nee'effary  tranfitions 
of  the  vegetable  compound  from  one  ftate'  to 
another,  and  of  which  it  is  neceffary  only  to  de- 
termine accurately  the  relations  and  natural  ar- 
rangement. 

5.  Under  this  head  of  remarkable  permuta- 
tions, it  is  that  we  ought  to  arrange  all  the 
changes  of  which  the  vegetable  fubftances  are 
lufceptible,  or  all  the  chemical  properties  which 
characterize  them,  and  are  only  the  different 
eflfeéts  of  thofe  changes,  Hence  it  happens, 
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that  however  different  the  agents  or  the  inftru- 
ments  may  be  which  muff  be  employed  in  order 
to  determine  thefe  properties,  they  all  refemble 
each  other  in  their  ultimate  or  more  energetic  ac- 
tion ; or  at  leaf!  there  fubfifts  between  them,  in  the 
mode  of  their  effects,  relations,  or  analogies, 
which  I fhall  not  negleét  to  point  out.  Thus  all 
the  re-agents  proper  for  changing  the  nature  of 
vegetable  fubftances  modify  them  at  firft,  caufe 
them  to  affume  different  ftates,  which  feparate 
them  into  different  compounds  lefs  complicated 
than  they  were  at  firft,  and  all  equally  conclude 
with  reducing  them,  as  the  laft  refult,  into  water 
and  carbonic  acid, 

6.  But  though  this  analogy,  fo  il lucrative 
of  the  effects  of  the  re-agents,  is  connedted  with 
the  very  effence  of  the  vegetable  compound, 
though  I obferve  that  I here  con  fid  er  the  whole 
mafs  of  the  materials  of  vegetables  only  as  a 
fingle  compound,  as  a kind  of  matter  produced 
by  the  work  of  vegetation,  I am  obliged,  in 
order  to  enunciate  all  the  modifications  which 
this  fubftance  is  capable  of  experiencing  from 
the  different  agents,  and  which  conftitute  its 
)Teal  chemical  properties,  to  diftinguifh  thefe 
into  as  many  particular  effedls  as  there  are 
agents  or  inftruments  capable  of  enabling  us 
well  to  determine  thefe  properties.  This  me- 
thod will  have  the  advantage  of  fuffering  nothing 
of  importance  to  efcape,  and  of  prefenting  the 
regular  feries  of  all  the  modifications  which  the 
vegetable  matter  can  and  actually  does  affume, 

G 2 ' I diftim 
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I diftinguifh  all  the  ehemicarproperties  of  the 
vegetable  fubftance  in  general,  conlidered  here  as 
aiingle  genus  of  compounds,  into  feven  pheno- 
mena, according  to  the  number  of  agents  which 
exert  their  energy  upon  this  matter.  Thefe 
feven  phenomena  fhall  have  the  titles  of  actions 
of  fire,  of  air,  of  water,  of  the  alkalis,  of  the 
acids,  of  the  faits,  and  of  the  oxides  and  metallic 
folutions.  By  confidering  the  whole  in  fuccef- 
fion,  we  fhall  not  only  afcertain  the  degree  of 
perfection  which  the  fcience  has  already  ac- 
quired, but  alfo  the  elevation  to  which  it  may 
ftill  hope  to  arrive,  and  the  perfection  which  it 
ought  to  attain. 


Article  IL 

Of  the  Chemical  Properties  of  Vegetable 
Subjiances  treated  by  Caloric. 

r -'7.'  . -X  , r-r  . -A. 

I.  BEFORE  I here  determine  with  precifion 
what  are  the  chemical  changes^  which  caloric 
produces  in  the  vegetable  compound  in  general, 
I muft  diftinguifh  thofe  which  it  caufes  it  to 
to  undergo,  according  to  the  different  propor- 
tions of  its  accumulation,  or  according  to  the 
degrees  of  temperature.  Four  phenomena  pre- 
fen t themlelves  here,  and  ought  to  be  fuccef- 
lively  examined  ; the  one  is  infpiffation  or  defe- 
cation ; the  other  anfwers  to  what  is  termed  dis- 
tillation on  the  water  bath  ; the  third  is  coc- 

tion 
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tion  or  baking:  ; tile  fourth  the  total  diflblution 
of  the  principles,  whether  in  clofe  or  in  open 
rebels.  The  three  fir  ft  are  only  partial  decom- 
pofitions  fun  pie  changes,  or  modifications  ; the 
laft  is  the  complete  decompofition. 

2.  No  one  is  ignorant,  that  however  mild 
the  temperature  may  be,  and  however  moderate 
or  flight  the  quantity  of  heat  which  is  accumu- 
lated in  a vegetable  fubdance,  whether  liquid  or 
folid,  its  nature  is  gradually  changed,  indeed 
in  a longer  or  fliorter  fpace  of  time,  and  in  a 
more  or  lefs  feeble  degree.  Thus,  by  the  heat 
of  a ftove,  the  vegetable  liquids  are  thickened, 
their  colour  grows  deeper,  they  affume  vifeidity, 
confidence,  and  even  a perfectly  folid  date. 
Thus  the  juices  become  concrete  and  coloured; 
as  that  of  the  heads  of  poppies  forms  opium  ; 
from  the  white  and  very  liquid  date  in  which 
it  formerly  was,  it  becomes  red  di  ill -brown  and 
folid.  The  fame  happens  with  the  juice  of  aloes 
and  of  euphorbium.  It  is  not,  however,  as  has 
been  believed,  the  mere  evaporation  of  the  water 
which  produces  this  effedt  ; and  it  is  not  a 
Ample  infpiffation  which  takes  place  even  with- 
out the  contact  of  the  air.  Some  of  the  princi- 
ples have  already  re-acted  upon  each  other;  al- 
ready has  the  equilibrium  of  the  vegetable  com- 
pofition  undergone  fome  derangements,  and  a 
final  1 portion  of  the  hidrogen  having  efcaped 
with  the  water,  the  matter  is  a little  more  car- 
bonated, and  confequently  a little  more  co- 
loured than 'it  was  before. 

The 
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3 . The  folid  and  frefh  parts  of  vegetables, 
when  we  wifh  to  dry  them,  to  deprive  them  of 
the  water  of  their  green  ftate,  which  would  pro- 
duce an  alteration  in  them,  and  to  prefer ve 
them  afterwards  without  alteration  in  this  ftate 
of  drynefs,  undergo  fomething  fimilar,  whether 
we  leave  their  deficcation  to  be  effeéted  by  the 
rays  of  the  fun  in  a convenient  feafon  and 
weather,  or  effect  it  by  the  artificial  heat  of 
ftoves,  The  following  are  the  changes  that 
take  place  in  the  delicate  texture  of  the  flowers, 
the  more  folid  texture  of  the  leaves,  the  ftill 
more  folid  fubftance  of  the  bark,  the  ftalks  or 
the  roots.  Their  colour  changes,  or  if  it  be  pre- 
ferved  in  the  mo  ft  permanent,  it  becomes  deeper, 
and  is  fenfibly  altered;  their  organization  is  de- 
ft royed  ; in  proportion  as  their  water  is  diffi- 
pated,  a more  or  lefs  perceptible  odorous  matter 
efcapes  from  them  in  ftreams  that  are  invifible, 
but  very  difcoverable;  animals  avoid  or  feek 
it,  according  to  its  nature  ; and  the  air  is  fre- 
quently altered  by  it.  If  the  deficcation  be  too 
violent  or  too  long  continued,  the  vegetable 
matter  not  only  becomes  inodorous,  brown  or  yel- 
low, dry  and  brittle,  and  frequently  little  or  not  at 
all  fapid,  but  after  examining  it,  we  find  it  almoft 
burned,  and  very  much  altered;  fometimes  even 
it  is  no  longer  fit  for  the  purpofes  for  which  it 
was  de ftined. 

4.  Diflillation  on  the  water  bath  produces  a 
changevery  different  from  that  which  has  hither- 
to been  attributed  to  it:  undoubtedly  it  difen- 
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gages  the  water  that  exifts  ready  formed  in  the 
vegetables,  and  reduces  it  to  the  ftate  of  vapour  ; 
but  it  is  not  only  this  water  contained  and  ex- 
ifting  ready  formed  which  is  railed,  but  a cer- 
tain portion  is  alfo  formed  by  the  tendency 
which  the  hidrogen  has  to  infulate  itfelf  with 
the  oxigen.  The  carbon,  which  foon  predo- 
minates, gives  a fallow  or  light-brown  colour  to 
the  vegetable  fubftance.  It  is  true  that  the 
gentle  temperature,  which  this  mode  of  treat- 
ment  produces,  affords  only  a very  fmall  quan- 
tity of  this  product  ; but  this  is  fufheient  to 
induce  a fenfible  change  in  the  organic  matter, 
which,  after  it  has  experienced  it,  is  no  longer 
exa&ly  the  fame  as  it  was  before.  Together 
with  this  wrater,  partly  contained,  and  partly 
formed  by  the  distillation  on  the  water  bath,  an 
odorous  matter  is  fublimed,  which  wras  long 
confidered  at  a particular  vegetable  principle, 
and  defignated  by  the  names  of  fpiritus  rector 
or  aroma  ; but  I have  proved  by  particular  invef- 
tigations,  of  which  I fliall  give  an  account  in 
the  article  concerning  vegetable  tranfpiration, 
that  there  exifts  no  aromatic  principle  properly 
fo  called  ; that  every  fubftance,  whatever  it  may 
be,  has  a determinate  odour  vdien  it  is  vola- 
tilized; that  whatever  efcapes  in  vapour  from  the 
fu  bit  an  ccs  which  are  fubjeéted  to  the  action  of 
the  fire,  prefents  itfelf  with  this  odorous  cha- 
racter; that  it  is  moll  frequently  volatile  oil, 
diffolved  in  water,  which  conftitutes  it,  but  that  it 

«iay 
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may  alfo  be  a fmall  quantity  of  extradive  mat- 
ter, mucilage,  or  fome  gafeous  fubftance. 

.5.  I have  diftinguifhed,  as  a particular  plie- 
nomenon  or  product  of  fire,  the  coction  or 
baking  of  vegetables,  as  the  chemifts  have  not  yet 
paid  fufficient  attention  to  this  lingular  change, 
which  however  is  one  of  the  moft  known  and 
moft  ufeful  to  mankind.  It  is  known  that  when 
we  expofe  to  a dry  heat  continued  for  a longer 
or  fhorter  fpace  of  time,  either  immediately 
upon  the  fire  of  the  grate,  or  in  the  hot  afhes, 
a vegetable  fubftance,  folid  and  generally  a little 
fucculent,  a pulpy,  parenchymatous  fruit,  a 
ftalk,  or  a tuberous  root;  thefe  fubftances,  pene- 
trated with  caloric,  grow  tender,  foft,  more  eafy 
to  be  bruifed  than  they  were  before,  acquire  a 
mild  and  fometimes  faccharine  tafte,  i ahead  of 
the  infipid  or  even  auftere  flavour  which  they 
had  at  fir  ft,  and  are  afterwards  much  more 
agreeable,  as  an  aliment,  to  man,  and  even  to  lè- 
verai animals,  whilft  at  the  fame  time  they  become 
more  eafy  of  digeftion.  Is  it  not  therefore  evi- 
dent, even  to  one  who  has  lead  ftudied  this 
part  of  natural  pliilofophy,  that  a remarkable 
change  muft  take  place  in  the  vegetable  fubftance 
thus  baked  and  become  pulpy,  foft,  and  fweet; 
that  there  has  been  formed  in  it  water  and  fac« 
charine  matter  by  a new  combination  of  its 
principles,  and  that  coction  is  one  of  thofe  tran- 
sitions of  competition  which  approach  greatly 
to  the  nature  of  maturation  or  of  germination? 
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As  to  the  ro  aft  in  2;  of  fome  other  dry  vegetable  fab- 
fiances,  an  operation  which  is  alfo  fame  times  called 
baking,  inch  as  that  of  the  farinaceous  grains, 


chefnuts,  farina,  fecuîa,  bread,  it  is  very  evi- 
dent that  the  reddilh  colour,  the  brittle  pro- 
perty, and  the  feme  what  acrid  tafte  which  tliefe 
fubftances  acquire,  are  the  product  of  a more 
profound  and  more  violent  alteration  which 
they  undergo,  and  which  in  fome  meafure  re- 
fendues what  takes  place  at  the  commencement 
of  definitive  diftillation  with  the  naked  fire  of 
which  i am  about  to  fpeak.  The  roafiing  of 
coffee  is  the  firft  term  of  alteration  which  a dry 
vegetable  matter  can  undergo,  previous  to  its 
total  decomposition,  in  the  economical  opera- 
tions to  which  vegetables  in  common  ufe  are 
fubjedted. 

6.  Vf  hen  we  expofe  a dry  vegetable  fubftance 
to  a heat  above  that  of  boiling  water,  in  dole 
velfels,  in  an  apparatus  compofed  of  a retort  of 
fione-ware,  of  iron,  or  of  hard  glafs,  and  coated 
with  lute  in  order  that  it  may  be  able  to  refill 
the  adlion  of  the  fire,  a receiver  of  glafs,  pro- 
vided with  a tube  of  fafety,  and  terminated  by 
a tube  immerfed  under  a glafs  jar  filled  with 
water  ; and  if  we  apply  to  this  apparatus  a gra- 
duated heat  till  the  bottom  of  the  retort  has 
become  red  hot  ; the  vegetable  matter  will  be  then 
entirely  decompofed,  by  its  infulated  principles 
acting  upon  one  another  ; we  obtain  a fucceffion 
of  gafeous,  liquid  or  even  folid  produQs,  which 
did  not  ex  ill  in  the  fubftance,  and  there  re- 
mains 
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mains  a coal  retaining  the  primitive  form,  and 
even  organization,  if  the  fubftance  was  folid,  or 
more  voluminous  and  differently  configurated 
if  the  matter  was  fufible.  Though  thefe  pro- 
ducts differ  more  or  lefs  from  each  other,  accord- 
to  the  diverfity  of  the  vegetable  fubftances 
which  furnifh  them,  and  though  it  is  neceffary 
well  to  diftinguifti  the  products  of  the  gums, 
for  example,  from  thofe  of  the  oils,  the  extracts, 
the  woods,  as  I fhall  (how  in  the  following  or- 
der of  this  fediion,  there  ex  ills  nevertheless, 
even  in  the  mid  ft  of  this  diverfity,  an  identic 
generality  of  alteration,  which  depends  upon 
the  nature  of  - vegetable  competition,  and 
ought  to  be  here  coniidered  in  its  aggregate  as 
a charadleriftic  property  of  this  genus  of  com- 
pounds. The  manner  in  which  the  pneumatic 
dodtrine  has  arrived  at  the  knowledge  of  the 
nature  and  caufe  of  this  attradlion  is  one  of 
the  moft  beautiful  refaits  of  the  revolution  of 
chemiftry,  and  one  of  the  moft  ingenious  theo- 
ries which  at  the  prefen t day  we  poftefs.  It 
explains  all  that  was  obfeure  and  uncertain  in 
the  operations  of  the  chemifts  : it  fiiows  how 
they  were  led  into  error  ; how  the  new  materials 
that  were  obtained  were  formed  ; how,  even 
from  the  formation  itfelf  of  thefe  materials,  we 
may  derive  a fufficiently  exadt  knowledge  of  the 
nature  and  primitive  compofition  of  veget- 
able fubftances. 

7.  In  order  to  comprehend  the  remark- 
able changes  produced  upon  vegetable  fub- 
ftances 
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fiances  by  the  action  of  a violent  fire,  it  is  ne» 
ceffarv  we  fhould  recollect  that  thefe  fubiiances 
are  compofed  of  three  primitive  principles, 
hidrogen,  carbon,  and  oxigen,  maintaining 
themfelves  in  their  equilibrium  of  ternary  com- 
bination at  the  ordinary  temperature,  on  ac- 
count of  the  equality  of  attradiion  which  exifts 
between  them.  But  when  the  temperature  is 
raifed,  when  the  caloric,  penetrating  the  mafs 
of  this  compound,  removes  the  molecules  far- 
ther from  each  other,  then  the  attraction  which 
keeps  them  united  is  weakened,  and  they  tend  to 
feparate  from  one  another  ; and  if  the  heat  be  but 
a little  fuperior  to  that  of  boiling-  water,  the 
hidrogen  and  oxigen  feparated  in  part  from  the 
carbon  combine  together  and  form  water,  which 
is  difengaged  ; a portion  of  the  hidrogen  com- 
bines with  a certain  quantity  of  carbon,  and 
forms  an  oily  compound,  which  is  volatilized  : 
thus  the  phlegm  and  the  oil,  the  two  fîrft  pro- 
duis of  a vegetable  fubftance  diftilled  by  a 
degree  of  heat  fuperior  to  that  of  boiling  water, 
were  not  contained  ready  formed  in  the  fub- 
fiance,  but  are  to  be  confidered  as  productions 
of  the  fire.  At  the  fame  time  when  thefe  two 
compounds  are  formed,  feveral  vegetable  acids 
are  alfo  formed,  which  likewife  did  not  exift 
in  the  vegetable  fubftance,  but  are  owing 
to  the  combination  of  a portion  of  carbon,  of 
hidrogen,  and  of  oxigen  in  particular  pro- 
portions ; the  pyromucous  and  the  pyroligneous 
acids  are  the  beft  known  of  thefe  empyreumatic 

acids, 
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acids,  though  there  is  reafon  to  believe  that 
there  are  lèverai  others  hitherto  unknown, 
which  are  compofed  in  this  manner  by  the  ac- 
tion of  the  force.  In  proportion  as  thefe  new 
combinations  are  effected  at  the  temperature 
which  I have  indicated,  carbon  is  left  behind, 
which  not  being*  able  to  enter  into  thefe  combi- 

O 

nations  on  account  of  its  fuperabundance  with 
relation  to  the  hidrogen  and  oxigen,  retains 
fome  of  the  fixed  fubftances,  efpecially  of  the 
faits  and  earths  contained  in  the  fame  organic 
fubftance,  abforbs  a portion  of  oxigen,  and 
forms  a coal  which  remains  in  the  retort. 

8 ® But  when  we  apply  to  the  vegetable  fub- 
ftances a heat  much  luperior  to  that  of  boiling 
water,  and  fuch  as  to  render  the  retort  red  hot  ; 
water  is  then  no  longer  formed  ; becaufe  at  this 
temperature  the  carbon  having  a ftronger  at- 
traction for  the  oxigen  than  the  hidrogen  has, 
carbonic  acid  is  fooner  produced  ; and  the  por- 
tion of  water  which  was  formed  previous  to  the 
application  of  this  violent  heat  is  decompofed 
during  this  fécond  period  by  the  red-hot  carbon, 
and  forms  carbonic  acid  : the  hidrogen  being 

O O 

then  fet  at  liberty  is  difen  gaged,  fufed  by 
the  caloric  into  elaftic  fluid,  in  the  ftate 
of  carbonated  hidrogen  gas  ; oil  likewife  is 
then  no  longer  formed,  and  that  which  had  been 
formed  and  had  remained  in  the  vegeta- 
ble  fubftance  is  decompofed.  This  is  what 
happens  at  the  end  of  the  diftillation  of  vegeta- 
bles in  the  retort,  and  is  the  reafon  why 

at 
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at  this  period,  the  temperature  being  much 
elevated,  a confiderable  fwelling  takes  place  in. 
fu'ch  of  thefe  fubftances  as  are  fufible.  The 
abundant  di rengagement  of  carbonic  acid  and 
carbonated  hidrogen  gas  then  raifes  the  whole 
mafs,  and  fills  the  receivers  with  a grey  fmoke, 
on  account  of  the  portion  of  carbon  which  the 
latter  very  hot  gas  carries  with  it,  arid  of  which 
it  begins  to  dépolit  a portion  in  the  upper  part 
of  the  apparatus,  from  the  firft  degree  of  refri- 
geration which  it  then  experiences.  The  adtion 
of  the  fire  does  not  ceafe  till  there  is  no 
longer  any  hidrogen  or  oxigen  in  the  fubftance 
fubjedted  to  diftillation,  and  then  the  coal 
which  is  its  refiduum  remains  alone  and  without 
any  volatile  matter. 

9.  According  to  the  rapidity  and  the  force 
of  the  heat  which  is  employed  in  this  operation, 
we  obtain  at  pleafure  either  the  one  or  the  other 
of  the  two  kinds  of  phenomena  and  products, 
which,  in  fadt,  depend  upon  the  difference  of 
temperature  with  which  this  diftillation  of  a 
vegetable  fubftance  is  effected.  The  firft  kind 
of  phenomenon  is  charadlerized  by  the  forma- 
tion of  water,  of  oil  and  of  the  liquid  acids; 
the  fécond  by  the  difengagement  of  carbonic 
acid  gas  and  carbonated  hidrogen  gas.  We 
have  it  in  our  power  to  decompofe  or  alter  the 
organic  matter  in  either  manner,  to  change  it 
into  either  of  the  new  compounds  : and  thus  by 
the  diverfity  of  alteration  which  is  in-  our  power, 

it 
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it  is  very  well  fliown  in  what  the  action  of  fire 
upon  vegetables  really  confifts. 

10.  I do  not  here  fpeak  of  that  product  of 
di {filiation  by  naked  fire,  or  the  violent  decom- 
pofition,  effected  by  heat,  which  is  obtained 
much  more  rarely  and  much  lefs  conftantly  than 
the  preceding,  from  only  fome  vegetable  fub- 
ftances, becaufe  it  is  only  a kind  ofaccefiary  of  the 
firft,  and  becaufe  this  produdt,  which  is  confiant 
in  the  diftillation  of  animal  fubftances,  is  formed 
only  in  the  diftillation  of  thofe  vegetable 
fubftances,  which  approach  to  the  nature  of  the 
former  : this  product  is  ammonia.  It  is  obferved 
only  in  fuch  of  thefe  fubftances  as  contain  azote 
amongfl  their  principles,  and  which,  by  this 
addition,  become  complicated  in  fuch  a manner, 
that  they  have  long  been  termed  ve get o- animal 
fubftances  by  the  chemifts  ; of  thefe  we  fliall 
fpeak  in  the  following  fedtion  : 


Article  III. 

Of  the  chemical  properties  of  vegetable  fub- 
ftances treated  by  the  air. 

1.  IT  was  irapofiible  for  chemifts  to  compre- 
hend or  explain  the  effects  of  the  air  upon  the 
vegetable  fubftances  that  are  expofed  to  it,  after 
having  ceafed  to  live  or  vegetate,  at  the  time 
when  they  knew  neither  the  cOnftitution  of  the 
air  nor  the  general  compofltion  of  thefe  fub- 
ftances. 
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fiances.  Though  they  were  able  to  obferve 
tome  of  the  alterations  which  they  undergo, 
efpecially  the  molt  prominent  and  remarkable, 
they  were  unable  either  to  afcertain  exactly  in 
what  they  confided,  namely  the  real  changes  that 
had  taken  place  in  the  competition  of  thefe  Tub- 
fiances,  or  to  determine  the  part  which  the 
contact  of  the  air  had  in  them.  They  faw  that 
the  vegetable  fubftances  became  coloured,  dried, 
and  withered,  or  were  decompofed,  when  thefe 
effects  were  fuffic'iently  marked  to  be  very  mani- 
feft  and  diftinguifhable  ; but  they  neither  knew 
whether  the  fame  phenomena  took  place  in  clofe 
veffels,  nor  why  or  how  the  atmofphere  contri- 
buted to  their  produétiom  Moreover,  when 
vre  compare  the  few  notions  which  the  Ancient 
Chemifts  poffefled  relative  to  this  fubjeét,  even 
concerning  the  mod  violent  of  tliefe  altera» 
tions,  we  foon  fee  that  mod  of  the  facts  which 
concern  them  efcaped  their  notice,  and  that  it 
was  even  very  natural  that  they  fhould  hardly 
pay  any  attention  to  them:  accordingly,  prior  to 
the  eftablifhment  of  the  pneumatic  doétrine, 
before  the  data  of  Lavoifier  and  Citizen  Ben 
thollet,  nothing  had  been  faid  concerning  the 
properties  of  the  vegetable  fubftances  depen- 
dant upon  the  air.  The  elementary  books, 
written  even  dnee  that  period,  have  treated  too 
fuperficially  concerning  this  fubjeét® 

2.  In  order  that  I may  omit  nothing  that 
belongs  to  thefe  chemical  properties  derived 
from  the  aétion  of  the  air  upon  the  vegetable 

fub- 
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fubftances,  i dial!  defcribe  them,  or  rather  I 
iliall  announce  them  here  as  forming  fix  very 
diftindt  phenomena. 

a The  ohjedl  of  the  fir  ft  will  be  the  abforp- 
tion  of  a principle  of  the  air  by  thefe  fub- 
fiances, 

h.  That  of  the  fécond,  the  precipitation  and 
the  concretion  in  the  vegetable  liquids  which 
follow  this  abforption  of  one  of  the  principles 
of  the  atmofphere. 

c.  The  third  will  comprehend  the  coloration 
which  thefe  fubftances  undergo* 

d.  The  fourth,  the  kind  of  combuftion  to 
which  we  may  refer  this  chemical  property  in 
general. 

e.  The  fubjedt  of  the  fifth  phenomenon  will 
be  the  change  which  the  air  itfelf  experiences 
from  the  adtion  of  the  vegetable  fubftances,  in 
proportion  as  its  contadt  caufes  them  to  experi- 
ence the  four  fir  ft. 

f.  Laftly,  in  the  fixth  and  laft  phenomenon, 

I lliall  rank  that  kind  of  decom  poli  tion,  more  or 
lefs  flow,  which  vegetable  fubftances  undergo 
by  the  contadi  of  the  atmofpherical  air. 

This  divifion  into  fix  phenomena,  by  particu- 
larly fixing  the  attention  of  chemifts  upon  each 
fpecies  of  alteration  which  the  air  produces  in 
the  vegetable  compounds,  will  be  attended  with 
the  particular  advantage  of  omitting  nothing 
which  is  effential  to  be  known  refpedting  this 
genus  of  chemical  properties  ; and  though  this  de- 
partment is  not  fo  far  advanced  as  were  to  be 

wifhed* 


CHEMICAL  CHARACTERS  OF  VEGETABLES.  97 

vvillied,  it  will  at  leaft  appear  very  proper  for 
exciting  the  attention  of  the  learned,  and  en- 
gaging them  to  ftudy,  more  than  they  have 
done  hitherto,  this  kind  of  adion,  which  de- 
ferves  to  occupy  them,  and  form  the  objed  of 
more  profound  refearches  than  thofe  to  which  it 
has  yet  given  occafion. 

3.  It  is  a fad  well  known  in  the  immenfe  feries 
of  pneumatic  experiments  which  have  been  made 
during  more  than  twenty  years  paft,  that  when  we 
expofe  a fubftance,  and  efpecially  a vegetable  li- 
quid to  the  contad  of  the  air,  in  a veflel  which 
ferves  exadly  to  meafure  its  volume,  and  alfo 
enables  us  to  examine  the  alteration  which  the 
air  has  experienced,  a more  or  lefs  fenfible  ab- 
forption  takes  place,  or  diminution  of  volume 
more  or  lefs  dihino-uifhable.  When  we  exa- 

O 

mine,  by  eudiometric  means,  what  part  of 
the  air  has  been  abforbed,  we  find  that  it  is 
ox i gen  gas,  and  that  what  remains  of  the 
air  is  more  or  lefs  mephitic,  more  or  lefs  fur- 
charged  with  azotic  gas.  Almoft  all  the  veget- 
able liquids  poflefs  this  property  ; but  it  is  more 
remarkable  in  fome,  fuch  as  the  faps,  the  juices 
of  herbs,  the  oils,  the  extrads  diffolved  in  wa- 
ter, &c.  fome  vegetable  liquids  effed  it  even 
in  fo  powerful  a manner,  that  they  become  very 
frothy  by  agitation.  We  muft  take  care  not  to 
confound  thofe  which  become  frothy  in  confe- 
quence  of  a gas  which  is  difengaged  from  them, 
with  thofe  that  become  covered  with  a frothy 
feum  in  confequence  of  the  abforption.  The 
Vol.  VIL  H firft 
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firft  prefen t this  phenomenon  without  the  con- 
tact of  the  air  ; the  fécond  produce  a vacuum 
in  veffels  partly  full,  in  which  thefe  liquids  are 
agitated  ; it  is  probable  even  that  we  may  here- 
after find  fome  vegetable  fubfiances  that  have 
a fufficient  avidity  for  the  atmofpheric  oxigen 
to  adt  eudiometrically  upon  the  air. 

4.  In  proportion  as  the  liquid  or  diffolved 
vegetable  fubfiances  that  are  expofed  to  the  air 
abforb  oxigen  from  it,  they  become  turbid,  de- 
pofit  flakes  which  are  precipitated,  or  become 
covered  with  concrete  plates  of  which  they  did 
not  previoufly  exhibit  the  flighted  trace.  In 
this  manner  the  oils  concrete  at  their  furface, 
or  even  in  their  interior  part,  by  the  abforption 
of  the  oxigen,  as  has  been  difeovered  and  well 
proved  by  Citizen  JBerthollet.  In  this  manner, 
I have  difeovered  that  the  expreffed  and  clari- 
fied juices,  when  expofed  for  fome  time  to  the 
air,  become  filled  with  concrete  flakes  which 
fwim  in  their  liquor,  and  which  are  dépoli  ted 
after  fome  hours  ; which  does  not  happen  to 
them  in  welhdrelTed  and  full  veffels  ; there  are 
even  force  decodfions  of  dry  vegetable  fubfiances, 
of  woods,  barks,  and  roots,.,  which  become  tur- 
bid by  the  contadl  of  the  air,  and  which  after- 
wards depofit  powders,  or  thick  and  ropy  info- 
luble  maffes,  or  irregular  flakes.  I have  parti- 
cularly obferved  that  much  of  this  matter  was 
formed  in  the  decodfions  of  Peruvian  bark 
that  were  made  to  boil  for  a long  time,  and 
that  they  thus  loft  the  greater  part  of  their  vir- 

* - -tues 
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tues.  It  is  therefore  one  of  the  well  charac- 
terized chemical  properties  of  vegetable  fub- 
ftances,  to  be  rendered  in  this  manner  concrete 
by  the  atmofpherical  oxigen  which  they  abforb, 
and  to  form  oxigenated  products,  which  preci- 
pitate themfelves  from  the  liquids,  and  which 
have  become  infoluble,  or  much  lefs  foluble  than 
they  were  before. 

5.  The  coloration  of  vegetables  by  the  air  is 
one  of  the  molt  known  and  rnoll  confiant  phe= 
nornena  ; every  one  indeed  knows  that  the 
white  roots  of  falfifis,  the  white  petioles  of  the 
Spanifh  thiftle,  beet,  the  hulks  of  nuts,  the 
pulp  of  pippin-fruits,  &c.  when  expofed  for 
fome  time  to  the  air,  alfuine  yellow,  brown,  and 
even  black  colours,  againft  which,  attempts  are 
even  made  to  guard  them,  in  order  to  preferve 
that  whitenefs  which  is  agreeable  in  alimentary 
fubftances.  The  colours  which  fome  kinds 
of  white  wines  fo  rapidly  alfuine  in  bottles, 
alfo  afford  a frequent  proof  of  the  exillence 
of  this  coloration  ; to  this  we  may  add  the 
coloration  of  the  Ik  ins  of  fruits,  that  of  the 
leaves  which  acquire  a deep  green  colour,  of 
the  barks  which  become  brown,  of  the  flowers 
which  do  not  acquire  their  tints  till  after  they  are 
blown,  and  which,  having  been  alinofl  colour" 
lefs  in  the  calicine  covering  in  which  they  were 
folded  up,  become  adorned  with  all  their  co- 
lours when  they  open  in  the  atmofphere  ; but 
thefe  phenomena  being  complicated  witli  thofe 
of  vegetation,  during  which  they  take  place,  I 

II  2 ought 
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ought  here  to  mention  thofe  only  which  be- 
long to  vegetable  fubftances  when  deprived  of 
life*  I have  ftudied  with  attention,  and  de- 
fcribed  in  Annales  de  Chimie,  tome  V,!>  the 
influence  of  the  atmofpherical  oxigen  gas  upon 
the  coloration  of  vegetables,  Having  been 
ftruck  with  the  beautiful  blue  colour  which  in- 
digo affumes  in  the  air,  after  having  been  taken 
green  out  of  the  dyeing-vats,  with  the  black- 
nefs  which  fubftances  impregnated  with  galls 
and  which  ink  allume  in  the  air,  with  the  bril- 
liant or  deep  colours  which  all  the  cryptogamie 
plants  exhibit  when  they  are  altered  or  decom- 
pofed  in  the  atmofphere,  with  all  that  takes 
* place  in  calico-printing  and  dyeing,  with  refpeét 
to  the  ufe  which  is  made  of  vegetable  fub- 
fiances  in  thofe  arts,  as  well  as  with  the  pheno- 
nomena  of  coloration  which  I have  juft  quoted 
in  the  different  parts  of  living  plants,  I parti- 
cularly directed  my  refearches  to  the  infufions 
and  decoétions,  and  efpecially  thofe  of  the  barks 
of  the  yellow  or  red  woods»  I obferved,  that 
when  expofed  to  the  air,  they  become  covered 
with  a granulated  pellicle,  which  palfed  fuccef- 
ftvely  through  the  colours  of  brown -black, 
brown-purple,  chefnut-red,  orange  and  yellow; 
that  in  the  latter  ftate,  the  coloration  by  the  air 
was  fixed,  and  becomes  little  or  not  at  all  alter- 


able ; that  previous  to  the  coloration  in  yellow 
or  fawn,  which  is  the  laft  term,  the  vegetable 
matter  palled  through  different  tinges  which  re- 
mained ftationary  and  fixed,  according  to  the  dif- 
ferent 


3 


/ 


CHEMICAL  CHARACTERS  OF  VEGETABLES.  101 

JT 

ferent  proportions  of  oxigen.1  I have  proved 
that  thefe  (hades  were  really  owing  to  the  fixation 
of  oxigen,  by  imitating  them  by  the  addition 
of  different  proportions  of  oxigenated  muriatic 
acid  to  thefe  decoétions  ; I particularly  obtained 
from  the  decodtion  of  Peruvian  bark  five  or 
fix  colours  more  beautiful,  more  rich,  and  ef- 
pecially  more  folid  than  the  ordinary  lakes,  of 
which  I fhall  fpeak  hereafter.  From  the  whole 
of  my  labours  upon  this  fubjedt,  I have  drawn 
the  following  general  refults  : a . Oxigen  com» 
bined  with  the  vegetable  fubftances  changes 
their  colour;  b.  the  proportions  of  this  principle 
produce  variations  in  the  fiiades  ; c.  thefe  fhacles 
follow  a kind  of  degradation  from  the  deepeft 
to  the  lighteft  colour  ; d.  the  vegetable  reds, 
purples,  violets,  cbefnuts,  blues, owe  their  tinges 
to  different  proportions  of  oxigen  ; e.  the  com- 
plete laturation  with  this  principle  produces  the 
yellow,  or  the  fawn,  which  is  the  moft  du- 
rable of  all  the  vegetable  colours  ; f.  the  change 
of  colour  by  the  abforption  of  the  oxigen  is 
followed  bv  a change  of  nature,  and  the  ve- 
getable  fubftances  which  experience  it  become 
lefs  foluble  in  water,  and  more  or  lefs  oily  or  re- 
fill o us. 

6\  Befides  the  concretion  and  coloration 
which  are  obferved  in  vegetable  fubftances  ex- 
pofed  to  the  air,  and  which  are  owing  to  the 
fixation  of  a more  or  lefs  conliderable  proportion 
of  atmofpheric  oxigen  ; thefe  fubftances  under- 
go a flow  combuftion  and  an  alteration  in  their 

compofition, 
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compofition,  which  has  been  very  well  deter- 
mined  by  the  experiments  of  Citizen  Eerthollet. 
At  the  low  temperatures  to  which  vegetable 
fubftanc.es  are  expofed  in  this  kind  of  ex» 
peximentSj  hidrogen  has  more  attraction  for 
the  oxigen  than  carbon  has  : accordingly* 
the  hidrogen*  a principle  of  thefe  fubftances, 
tends  to  difen  gage  itfelf  from  them,  and  is  ac~ 
tually  feparated,  molecule  after  molecule,  in  fuch 
a manner  as  to  burn  by  degrees  with  the  at- 
mofpherical  oxigen,  and  to  form  water  : hence 
the  drops  of  this  liquid,  which  appear  upon  the 
tides  of  the  receivers,  in  which  we  thus  ex- 
pofe  in  confiderable  volumes  of  air  the  diced 
fruits  and  the  chips  of  wood,  whofe  alterability 
by  the  air  we  with  to  determine.  In  proportion 
as  this  hidrogen  exhales  and  burns  flowly  in  the 
air,  the  quantity  of  carbon,  which  forms  one 
of  their  principles,  augments  and  colours  the 
vegetable  fubflance  the  more  fenfibly,  the  more 
confiderable  this  augmentation  is.  This  is  the 
manner  in  which  Citizen  Eerthollet  has  ex- 
plained the  brown  colour  which  woods  allume 
by  their  expofure  to  the  air.  This  effedt  is  well 
known  in  the  wood  of  the  oak,  and  in  that  of 
the  walnut-tree;  it  is  Hill  more  remarkable  inma- 
‘ hogany,  which  from  a delicate  rofe  or  pale  flefh- 
colour  paffes  to  a blackilh  brown  : it  is  known 
that  this  alteration,  the  produdt  of  a flow  com- 
buftion  of  the  hidrogen  and  leparation  of  the 
carbon,  takes  place  only  at  the  lurface,  flnce 
whenever  we  remove  or  uncover  this  furface, 
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we  find  a much  lefs  deep  colour,  which  indeed 
muft  in  its  turn  affume  the  above  mentioned 
call,  when  it  fiiall  have  been  left  for  fome  time 
expofed  to  the  air. 

7.  It  is  alfo  of  eifential  confequence,  in  order 
to  appreciate  what  happens  to  vegetable  matters 
during  the  changes  which  they  experience  by 
the  contact  of  the  air,  to  determine  at  the  fame 
time  the  change  which  the  air  itfelf  experiences, 
and  this  determination  muft  equally  lead  to 
the  knowledge  of  what  happens  in  thefe  fub- 
fiances,  or  the  real  nature  of  their  chemical 
properties.  Air,  which  has  been  left  for  fome 
time  in  contact  with  the  vegetable  fubftances, 
is  found  deprived  of  a part  of  its  ox  hr  en,  which 
is  determined  by  the  eudiometric  procédés.  It 
even  occurs  pretty  often  in  the  circu  in  fiances 
of  common  life,  that  it  is  not  neceffary  to  have 
recourfe  to  eudiometrical  procédés  in  order  to 
perceive  this  alteration  which  air  experiences 
from  the  action  of  vegetables.  Clofe  places, 
in  which  thefe  fubftances  are  accumulated,  con- 
fiantly  become  dangerous  to  animals  ; perfons 
have  often  been  known  to  have  been  ftruck  with 
afphyxia  in  confined  or  clofe  places,  where  a 
large  quantity  of  flowers,  leaves,  or  ftalks  were 
drying,  or  where  large  heaps  of  hay  or  fruit 
were  accumulated.  Befides  the  odorant  matter 
proceeding  from  the  volatilization  of  fome  of 
the  principles  of  the  plants,  or  of  their  parts, 
the  frequently  pernicious  alteration  of  the  air 
fiiQws  itfelf  here  under  three  afpeâs,  or  produced 
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by  three  caufes  acting  at  the  fame  time.  The 
one  is  the  abforption  of  a portion  of  its  oxigen, 
of  which  1 have  already  fpoken  ; the  other 
confifts  in  the  combuftion  of  the  hidrogen, 
which  I have  developed  in  the  preceding  num- 
ber ; and  the  third,  of  which  I muft  alfo  fpeak 
a word  here,  mult  be  referred  to  the  formation 
of  a certain  quantity  of  carbonic  acid  gas. 
This,  the  influence  and  the  quantity  of  which 
may  be  determined  by  the  fixed  alkalis  and 
lime-water,  fhows  that  hidrogen  is  not  the 
only  combuftible  principle  difengaged  from  the 
vegetable  fubftances  by  their  expofure  to  the 
air  ; that  whilft  it  exhales  from  thefe  fubftances 
it  carries  with  it  a fmall  quantity  of  carbon, 
which  being  extremely  divided  by  this  aeriform 
folution,  burns,  either  at  the  fame  time  as  the  hi- 
drogen, or  immediately  afterwards,  as  takes  place 
in  the  lungs  of  animals.  Thus  the  air,  at  the 
laft  term  of  its  alteration  by  dead  vegetable 
fubftances,  may  be  entirely  deprived  of  its 
oxigen  ; contain  a large  proportion  of  water, 
the  greater  part  of  which,  not  being  able  to  be 
held  in  folution,  is  precipitated;  become  charged 
with  a portion  of  the  vegetable  matter  in  the 
hate  of  vapour,  which  gives  it  a fmell  more  or 
lefs  ftrong  of  carbonic  acid;  prefent  even  a tem- 
perature more  elevated  than  the  atmofphere, 
by  the  double  condenfation  which  its  oxigen  gas 
experiences,  both  by  uniting  with  the  hidrogen, 
and  by  combining  with  the  carbon.  Thus  thefe 
diffeient  effects,  fo  well  appreciated  by  the  pneu- 
matic 
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inatic  doctrine,  throw  the  greateft  light  upon 
the  alterations  of  vegetable  fubftances  by  the 
air. 

8.  Every  one  knows  that  befides  the  five  ef- 
fects, or  rather  befides  the  feries  of  different  al- 
terations which  I have  juft  explained,  and  which 
characterize  the  chemical  properties  of  the  vege- 
table fubftances  with  refpeCt  to  the  addon  which 
the  air  exercifes  upon  them,  or  which  they 
exercife  upon  the  air,  they  are  at  laft  decom- 
pofed  more  or  lefs  (lowly  and  completely  ; they 
undergo  a kind  of  analyfis,  which  feparates  from 
them  by  degrees  all  the  volatile  principles,  and 
collects  their  fixed  elements  in  the  form  of  an 
earthy  refid ue,  or  rather  one  of  an  earthy  ap- 
pearance; that  in  this  manner,  Nature  employ- 
ing the  air  at  once  as  a refervoir  and  an  inltru- 
ment,  deftroys,  with  the  aid  of  time,  the  mod 
folid  texture  of  ancient  trees,  as  well  as  the 
moft  frail  and  delicate  fabrics  of  annual  plants  ; 
that  (lie  reftores  to  the  général  circulation  of 
beings  the  principles  which  (he  had  lent  for 
fome  time  to  thefe  organized  bodies.  But  as 
this  effeCt  of  fpontaneous  analyfis,  of  natural 
and  (low  decompofition,  is  complicated  of  the 
actions  of  caloric  and  water  with  that  of  the  air, 
as  it  gives  rife  to  different  and  very  important 
refults  that  are  to  beconfidered  inparticular;  and 
laftly,  as  it  defer ves  to  be  comprehended  and 
treated  more  particularly  in  this  feCtion,  in  the 
order  of  facts  which  (hall  follow  that  devoted  to 
the  examination  of  the  immediate  materials  of 

plants, 
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plants,  I thall  here  only  announce  it,  in  order 
to  render  more  methodical  and  more  complete 
this  outline  of  the  alterations  which  vegetable 
fubftances  undergo,  or  the  chemical  properties 
which  they  prefen t by  the  action  and  the  con» 
tadt  of  the  air.  I fhall  recon fider  and  explain  it 
in  a more  ample  manner,  in  the  fifth  order 
of  this  fedtion,  devoted  to  the  examination  of 
the  alterations  of  which  the  vegetable  conn 
pounds  are  fpontaneoufly  fufceptibleo 


Article  IV. 

Of  the  chemical  properties  of  vegetable  fub- 
ftances treated  by  water . 

1.  THOUGH  I have  already  confidered  water 
as  a means  of  analyhs,  acting  upon  vegetable 
fubftances,  and  ferving  to  feparate  from  them 
fome  of  the  materials  of  which  they  are  confti- 
tuted,  though  I have  already  remarked  that  it 
may  be  employed  as  an  infiniment  in  five  different 
manners,  by  tranquil  maceration,  by  agitated 
maceration,  by  infufion,  by  digeftion,  and  by 
decodtion,  means  to  which  we  may  alfo  add 
that  of  diftillation,  I have  not  yet  proceeded 
to  examine  with  due  attention  the  changes, 
or  the  chemical  properties  which  thefe  fub- 
ftances are  capable  of  experiencing  from  the 
adlion  of  water,  but  merely  the  - general  effect 

of 
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of  this  agent  and  the  influence  which  it  may 
have  upon  the  reparation  of  the  principles  of 
plants. 

2.  In  this  place  another  view  prefents  itfelf, 
another  kind  of  consideration,  not  Ids  important 
and  much  more  profound  than  that  which  related 
to  the  vegetable  analyfis  in  general.  It  is  necef- 
fary  that  we  fliould  determine,  with  precifion,  all 
the  effects  which  wrater  produces  upon  the  vege- 
table compounds,  the  different  alterations 
which  it  caufes  them  to  experience,  and  after- 
wards the  chemical  properties  which  it  exhibits 
in  them.  By  approximating  all  the  phenomena 
which  water,  employed  in  the  different  pro  cedes 
above  indicated,  produces  in  vegetables,  by 
comparing  together  all  the  different  effects 
which  refait  from  thence  in  their  compofition, 
I find  that  they  may  be  reduced  to  eight,  which 
are  very  diftinct,  and  which  mult  be  examined 
in  s particular,  in  order  to  appreciate  their 
relation  to  the  chemical  properties  of  thefe 
organized  bodies. 

3.  Thefe  eight  phenomena  feem  to  follow 
each  other  in  the  order  and  according  to  the 
difpofition  which  I am  about  to  lay  down. 

a . Abforption  and  foftening. 

b . Mechanical  reparation  of  the  parts. 

c . The  fufion  or  infulation  of  fome  of  the 
immediate  materials. 

(L  The  folution  of  fome  others. 


e.  The 
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e.  The  new  union  or  the  mixture  of  fuch  of 
thefe  immediate  principles  as  are  diffolved  at 
the  fame  time. 

f The  alteration  which  they  undergo  either 
bv  the  action  of  the  water,  or  by  that  which 
they  naturally  exert  upon  each  other. 

g.  The  codlion,  or  the  complicated  effedi  of 
the  boiling  of  the  vegetables  in  water. 

h . Finally,  the  total  decompofition,  which  is 
the  termination  of  the  action  of  the  water,  and 
the  ultimate  term  of  the  chemical  properties 
which  the  vegetable  fubftances  prefent  by  its 
influence. 

It  is,  however,  necefiary  to  remark  that  thefe 
phenomena  are  not  always  produced  by  the 
adtion  of  water  upon  thefe  vegetable  fubftances  ; 
that  caloric  has  more  or  lefs  influence  upon  them, 
according  to  the  temperature  to  which  we  elevate 
the  water  we  employ  ; thatfince,  even  when  we 
take  cold  but  liquid  water,  it  contains  an  abund- 
ant proportion  of  this  principle,  it  is  evident,  that 
it  always  enters  for  fomething  into  this  adiion. 

4.  The  firft  effedt  of  water  is  known  to  every 
one,  and  takes  place  in  every  vegetable  matter 
which  is  impregnated  with  this  liquid,  which 
is  keptimmerfed  in  it,  or  which  is  even  placed  in 
the  air  when  water  is  precipitated  from  it  ; this 
matter  abforbs  it,  becomes  penetrated  with  it, 
admits  it  from  all  fides  between  its  laminæ,  its 
layers,  its  fibres,  or  its  molecules  ; thefe  are  then  re- 
moved from  each  other  and  fwell;  whence  refults 
an  augmentation  of  volume,  a change  of  form, 

an 
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an  enlargement  which  are  made  ufe  of  in  many 
of  the  arts,  and  which,  as  is  well  known,  anfwer 
many  ufeful  purpofes.  This  effebi  is  not  merely 
that  of  fubfion  and  of  the  capillary  tubes,  as 
has  been  afferted  by  natural  Philofophers  in 
their  mechanical  explanations  ; it  would  in  that 
cafe  have  no  relation  with  chemiftry,  and  would 
not  deferve  to  be  enumerated  amongft  the  pro- 
perties which  this  fcience  ought  to  examine  in 
vegetables.  It  is  not  confined  to  a mere  phyfical 
power  ; it  follows  the  laws  of  chemical  attrac- 
tions, and  on  this  account  the  vegetable  fub» 
fiances  differ  even  in  the  manner  in  which  they 
abforb  water,  in  which  they  are  penetrated  by 
it,  in  the  quantity  which  they  abforb  of  it,  in 
the  degree  of  augmentation  of  volume  which 
they  experience  from  it,  and  efpecially  in  the 
adhefion  which  thev  contract  with  it.  Accord- 
ingly,  different  woods  fieeped  in  water  for  the 
fame  fpace  of  time,  augment  differently  in 
weight  and  volume,  and  drv  afterwards  with 

i 

different  phenomena. 

5.  When  the  vegetable  fubftances  have  re- 
mained for  fome  time  immerfed  in  water,  thole 
wliofe  texture  is  the  moft  delicate,  are  not  only 
penetrated  with  the  largeft  quantity  of  this 
liquid,  but  experience  alfo,  by  the  effebt  of 
the  removal  of  their  latninæ  or  fibres  from 
each  other,  a reparation,  a kind  of  diffec- 
tion,  which  detaches  filaments  from  them,  fo 
that  thefe  are  precipitated  or  depofited  at  the 
bottom  of  the  liquid,  the  tranfparency  of 

which 
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which  they  impair  by  remaining  for  fome  time 
fufpended  in  it.  From  this  action,  which  alfo 
depends  upon  the  affinity  of  the  vegetable  mole- 
cules with  thofe  of  the  water,  there  refults  a 
diforganization  of  the  former,  foon  followed 
by  a more  decided  alteration,  a more  intimate 
decompofition  or  change  of  nature,  of  which 
the  firft  reparation  has  been  the  fource.  It  is 
not  onlv  in  the  furfuraceous  form  or  in  laminæ, 
leaves  or  filaments,  that  the  water  thus  detaches, 
by  long  contabi,  the  different  materials  of  the 
vegetables  ; frequently,  this  feparation,  which 
takes  place  in  confequence  of  the  different  at» 
tradition  of  the  immediate  materials  of  the  plants 
for  the  liquid,  prefents,  as  it  is  effected,  foft, 
pulpy,  mucous,  flaky,  gelatinous  fubftances, 
which  boat  in  the  liquid,  or  which  are  depolited 
in  different  layers,  but  this  feparation  is  then 
accompanied  with  a confiderable  alteration  of 
the  lame  materials,  and  belongs  to  one  of  the 
fubfeq uent  effects. 

6’.  When  we  employ  water  confiderably  heated 
for  treating  vegetables,  the  elevated,  and  efpe- 
daily  the  continued  temperature  affifting  the 
a biion  of  the  water,  caufes  it  to  penetrate  more 
deeply  into  the  parenchyma  and  the  organic 
texture  of  the  plants  ; and  this  liquid,  having 
become  more  abtive,  divides,  foftens,  and  en- 
tirely fufes  inch  of  the  immediate  materials  as 
are  fufceptible  of  this  change  of  ffate;  fo  that 
without  combining  with  the  water,  which  even 
repells  their  union,  thefe  materials  are  never- 

thelefs, 
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thelefs,  infulated  from  the  vegetable,  and  p re- 
lent themfelves  alone  with  the  properties  which 
characterize  them.  Thus  when  we  boil  roots  or 
barks  for  a long  time  in  water,  we  fee  at  the 
furface  of  the  liquor  drops  of  oil,  which  float 
without  linking'  with  the  liquid.  Refin, 
Gum- refin,  and  feveral  other  immediate  ma- 
terials of  vegetables  are  affebted  in  the  fame 
manner,  and  the  reparation  of  thefe  materials 
contributes  to  the  analyfis  of  the  plants, 
or  of  the  parts  of  plants  which  are  fubjecfed  to 
it,  1 ; . 

7.  At  the  fame  time  that  thefe  three  effects  of 
water  take  place,  or  after  they  have  taken  place, 
this  liquid  takes  up  from  the  vegetables  fuch 
of  the  materials  as  are  foluble  in  it , and  ac~ 
cordingly  as  thefe  are  more  or  lefs  numerous,  or 
more  or  lefs  abundant,  the  water  takes  up  a 
different  proportion,  and  favours  the  reparation 
or  the  analyfis  of  thele  materials  : thefe  then 
partake  of  the  liquidity  of  the  water,  and  cannot 
befieparated  from  it. except  by  evaporation  ; and 
it  is  always  with  the  foie  and  aim  oft  ex- 
cl ufive  intention  of  thus  diffb  lying  fo me  of  the 
immediate  materials  of  plants,  that  water  is 
employed  in  their  analyfis  ; but  it  is  ne  cedar  y 
to  add  to  what  I have  already  faid  upon  this 
fubjebt,  that  the  different  foluble  materials  of 
thefe  bodies  are  fo  in  different  degrees,  and  vary 
according;  to  the  more  or  lefs  foluble  texture  to 
which  they  belong,  according  to  the  age  of  the 
^plants,  and  according  to  the  particular  date  of 
on  thefe 
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thefe  materials.  Some  of  them,  and  we  dial! 
fee  that  to  this  clafs  belong  the  mucilages,  the 
extracts,  the  vegetable  faits,  &c.  are  very  fo* 
luble  in  the  cold,  and  in  fmall  quantities  of  wa- 
ter ; others  require  a heat  more  or  lefs  intenfe, 
and  alfo  a larger  quantity  of  this  liquid  to  dif- 
folve  them  ; whence  it  follows,  that,  accord- 
ing even  to  the  variability  of  this  chemical  pro- 
perty in  the  plants,  or  the  vegetable  matters  of 
whatever  kind  which  we  examine,  we  ought 
to  treat  them  differently  with  refpedt  to  the 
proportion  and  the  temperature  of  the  water 
which  we  employ,  as  a firft  trial  will  fufficiently 
indicate. 

8.  It  is  not  to  the  mere  lofs  of  thefe  materials 
foluble  in  water  that  vegetables  are  limited,  under 
this  point  of  view,  as  to  their  chemical  properties 
indicated  by  the  adiion  of  water;  there  takes 
place  alfo  during  and  by  the  adt  itfelf  of  this 
folution,  another  effedt  equally  neceffary  and 
important  to  be  appreciated,  in  order  to  acquire 
a knowledge  of  thefe  properties;  when  two, 
and  ftill  more  fo  when  more  than  two  of  thefe 
foluble  materials  pafs  thus  from  the  vegetables 
into  the  water,  this  fluid  combines  and  unites  them 
in  another  order  and  under  another  form  than 
than  that  in  which  they  exifted  in  the  natural 
fubftance  whence  it  has  taken  them  : fo  that 
it  muft  not  be  concluded  from  this  experiment 
vdien  employed  as  a means  of  analyfis,  that  thefe 
matters,  fo  diffolved  and  afterwards  found  again 
in  the  water,  exifted  in  the  fame  ftate,  and  in 

fome 
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fome  refpePt  under  the  fame  affociation  in  the 
vegetables  that  has  been  analyzed.  Thus  the  fu~ 
gar,  the  gum,  and  the  effential  fait  which  are 
found  diffolved  at  the  fame  time  in  the  wrater, 
and  which  adhere  to  each  other*  after  having 
been  artificially  feparated  from  it,  were  not 
combined  three  and  three  in  the  fame  manner 
in  the  vegetables  from  which  they  proceed  ; and 
in  like  manner  the  materials  that  have  not  been 
touched  by  the  water,  but  which  have  efcaped 
its  folvent  aPtion  whilft  the  former  were  diffolved 
in  it,  are  applied  and  united  to  each  other  in  a 
a different  manner  than  they  were  when  they 
formed  integrant  parts  of  the  texture  and  of 
the  parts  of  plants. 

9.  The  confequence  of  this  alterative  and 
combinatory  aPtion  which  water  exerts  upon 
the  vegetable  fubftances  which  it  diffolves,  as 
alfo  upon  thofe  which  it  leaves  undiffolved 
wrhen  it  is  brought  to  apt  upon  plants,  is  neceff 
farily  a change  of  nature,  an  alteration  of 
fome  kind,  efpecially  between  the  diffolved  fub« 
ftances  which  muff  re-aPt  upon  each  other3 
and  become  different  from  what  they  were  at 
firft.  This  is  a refult  which  muff  well  be 
kept  in  mind  in  the  vegetable  analyfs,  which,, 
without  the  condition  here  propofed,  would 
lead  us  to  commit  many  errors.  I have  fhown 
in  the  preceding  article,  that  the  air  has  great 
influence  upon  the  ftate  of  vegetable  com- 
pounds diffolved  in  water,  upon  the  product  of 
the  infufions  and  the  deceptions  : there  are 
Vol*  VII.  I therefore 
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therefore  here,  with  refpeét  to  the  chemical  pro- 
perties of  the  vegetable  fubftances,  three  ef- 
fects, which  become  complicated  by  being  af- 
ibciated  with  each  other  ; the  one  is  the  adtion 
of  the  water  itfelf  upon  the  fubftance  dilfolved  ; 
the  fécond  is  the  combination  of  feveral  of 
thefe  fubftances  diffolved  at  the  fame  time  ; and 
the  third  is  the  influence  of  the  air  upon  this 
matter  held  in  folution  ; whence  it  follows  that 
it  is  not  every  action  of  water  upon  a vegetable 
that  furnilhes  exactly  and  without  any  alteration, 
the  fubftances  this  liquid  takes  away  from  it; 
and  this  depends  upon  the  great  alterability  of 
thefe  fubftances,  the  flight  equilibrium  which 
keeps  their  fir  ft  principles  combined,  and  the 
facility  with  which  it  may  be  broken. 

10.  A great  part  of  the  phenomena  which 
I have  juft  enunciated  in  their  generality,  are 
united  in  the  operation  fo  familiar  to  mankind, 
when  they  boil  plants  in  water,  in  order  to 
render  their  vegetable  aliment  better  tailed, 
more  tender,  and  more  eafy  of  digeftion.  It  is 
well  known  what  a great  difference  there  is  in 
the  tafte,  ioftnefs,  and  agreeablenefs  in  gene- 
ral, between  vegetables  boiled  in  water  and 
baked  vegetables,  of  which  I have  fpoken  in 
one  of  the  preceding  articles.  It  is  known  that 
the  change  produced  by  this  boiling  is  owing 
to  the  prefence  of  water  which  penetrates  them, 
makes  them  tender,  foftens  them,  diflblves  fome 
of  their  principles,  changes  more  or  lefs  their 
nature  and  their  properties,  converts  for  example 

the 
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the  kanth  juices  into  mild  matter,  and  the  infipid 
matter  into  facchàrine  fubftance.  It  is  there- 
fore very  evident  that  this  change  is  owing  to 
an  union  of  the  different  alterations  of  which 
I have  fpoken  in  the  preceding  numbers,  and 
that,  if  we  well  conceive  the  nature  of  thefe 
alterations,  it  will  not  be  difficult  to  compre- 
hend perfectly  the  boiling  of  the  vegetables  in 
water  ; an  operation  the  phenomena  and  the  re- 
luit of  which  chemifts  have  not  fufficiently 
determined.  They  have  not  determined,  for 
example,  why  water,  holding  a fmall  quantity 
of  earthy  faits  in  folution  does  not  effect  this 
boiling  ; which  appears  to  depend  upon  the 
circumftance  that  the  wader,  being  faturated 
with  thefe  faits,  and  efpecially  with  the  fulphate 
of  lime,  is  no  longer  able  to  diffolve  the  ve- 
getable matter,  which,  in  this  foftened  hate, 
eonftitutes  the  boiling  of  plants.  Sufficient  at- 
tention has  not  been  paid  to  the  very  ufeful  power 
of  the  vapour  of  water  in  boiling  pulfe,  grains, 
and  fruits,  which  is  employed  with  fo  great  ad- 
vantage, efpecially  with  refpedt  to  hard,  raw, 
and  faline  water,  and  may  ferve  in  certain 
countries  or  at  fea  for  this  important  purpofe, 
becaufe  the  aétion  of  the  fire  reduces  only  the 
pure  water  into  vapour  which  acts  upon  the  ve- 
getable fubftances. 

1 1.  Water,  like  caloric  and  air,  has  the  power 
of  completely  decompofing  the  vegetable  com- 
pound, and  entirely  feparating  its  principles. 
This  is  a fadt  which  is  proved  by  a thoufand 
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circumftanccs,  and  efpecially  by  that  which  is 
fo  frequently  and  fo  abundantly  exemplified  be» 
fore  our  eyes  in  the  immerfion  of  vegetables  in 
this  liquid.  We  fee  at  every  moment  the  plants 
plunged  in  this  liquid  become  completely  deftroy- 
ed  in  it;  they  become  foft,  pulpy,  and  are  reduced 
into  a kind  of  ropy  and  putrid  mucilage,  which 
quickly  difappears,  This  phenomenon  varies  in 
the  woods,  which  firft  become  black  in  it,  and 
afterwards  brittle.  It  is  very  remarkable  in  the 
italics  of  hemp  and  flax,  which,  by  remaining 
too  long  in  the  water  of  the  fteeping-veffels,  or 
by  too  long  fteeping,  are  burned,  become  black, 
putrefy  and  entirely  lofe  their  confidence.  In  che- 
mical experiments,  as  well  as  in  the  operations 
of  nature,  every  vegetable  folution  is  gradually 
decompofed  and  deftroyed  ; but  thefe  effects  are 
owing  to  a complication  of  caufes  and  of  ac- 
tions, and  alfo  prefent  a ferles  of  important 
differences  or  modifications,  which  it  is  effen- 
tialîy  neceffary  to  examine  in  the  mofi  detailed 
manner,  and  which  I referve  for  the  fifth  order 
of  faéts  relative  to  the  alterations  of  which  ve- 
getables are  fufceptible.  Our  prefent  object  is 
merely  to  defcribe  in  general  the  complete  de- 
compofition  effected  by  water,  and  to  explain 
it  as  the  laft  term  of  the  chemical  properties 
and  actions  which  the  vegetable  fubftance  can 
prefent  under  the  influence  of  this  liquid. 

12.  It  refaits  from  thefe  eight  phenomena 
appertaining  to  the  re-action  of  water  upon 
vegetable  fubftances,  that  moft  of  them  confifl 
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in  a feries  of  actions,  which,  like  thofe  of  the 
air  and  of  fire,  tend  really  to  infulate  the  con- 
ftituent  principles  of  thefe  fubfiances,  to  change 
their  nature,  to  extraét  them,  or  to  reduce  them 
to  the  ftate  of  two  or  three  binary  compounds, 
or  even  to  their  primitive  elements  ; and  that 
this  feries  of  adlions  caufes  the  vegetable  com- 
pound to  pafs  through  fucceffive  modifications, 
which  frequently  refemble  thofe  which  it  ex- 
periences in  nature,  and  even  in  the  velfels  of 
the  living  plants  ; which  proves  that  the  gene- 
ral progrefs  of  this  decompofition  is  uniform, 
and  obeys  confiant  and  determinate  laws. 


Article  V. 

Of  the  Chemical  Properties  of  Vegetable  Sub- 
fiances  treated  bp  the  Earths  and  the  Al- 
kalis, 


1.  IF  we  except  fome  very  well-known  com- 
binations between  the  alkalis  and  certain  imme- 
diate materials  of  vegetables,  fuch  as  thofe  be- 
tween the  oils  and  thofe  bafes  which  conftitute 
the  foaps,  fcarcely  any  thing  has  hitherto  been 
faid  concerning  the  reciprocal  aâion  between 
thofe  two  kinds  of  fubfiances  ; and  neverthelefs 
it  is  not  to  be  doubted  that  they  have  a more 


or 
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or  lefs  energetic  tendency  towards  each  other  « 
The  well-known  energy  which  the  cauftic 
fixed  alkalis  exert  upon  organic  iubftances  in 
general,  is  too  great  and  too  powerful  for  it  not 
to  he  exercifed  in  fome  manner  upon  the  ve- 
getable fubltances  : it  is  therefore  of  importance 
to  attempt  at  leaft  to  fupply,  by  fome  general 
confideration,  and  by  the  collection  of  fome 
fads,  the  almoft  total  filence  of  chemifts  \yitlx 
refpedt  to  this  fubjeét. 

'%  The  dry  earths,  lilex  and  alumine,  pro- 
duce no  very  fenfible  alteration  upon  vegetable 
fubltances  : it  is  well  known,  that  when  im- 
merfed  in  pure  and  well-dried  fand,  they  keep 
without  alteration.  Befides  the  advantageous 
life  to  which  this  kind  of  inhumation  is  applied, 
in  rural  and  domeftic  economy,  in  order  to 
preferve  roots  and  pulfe  without  change  guard- 
ed againft  the  moifture,  the  atmofpheric  varia- 
tions, and  the  procefs  of  germination,  when  the 
precaution  is  ufed  of  placing  them  in  a depth 
at  which  the  temperature  is  not  fubjeét  to  vari- 
ation ; we  alfo  know  that  induftrious  art  which 
preferves  with  a kind  of  frefhnefs,  and  even 
with  their  moll  exact  forms  and  more  tender 
tints,  plants  of  a delicate  texture,  by  fprinkling 
and  furrounding  them  with  line  and  dry  fand,  in 
yeffels  to  the  middle  of  which  they  are  fixed 
and  fufpended  in  their  natural  lituation.  Thus 
filex  has  in  fome  fort  the  power  of  prefer ving 
the  properties,  the  organization,  and  the  com- 

polition 
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pofition  of  vegetables  ; it  prevents  their  altera» 
tion  and  fpontaneous  analyfis  ; it  checks  their 
feptic  decompofition. 

3.  The  fame  is  not  the  cafe  with  alumine  : al- 
ways more  or  lefs  humid,  or  retaining  between 
its  molecules  a certain  proportion  of  water, 
argil  does  not  ferve  in  the  fame  manner  for 
the  prefervation  of  vegetable  fubftances  ; ac- 
cordingly they  become  altered,  and  putrefy  when 
furrounded  with  or  buried  in  it.  This  kind  of 
alteration,  which  is  confiderably  rapid  even 
with  wood  buried  in  the  argillaceous  earths,  is 
entirely  owing  to  the  water  which  they  retain  ; 
and  it  is  only  becaufe  this  fpecies  of  earth  is 
always  moift  and  foft,  the  vegetables  experience 
in  it  this  decompofition,  of  which,  as  we  fee,  the 
alumine  is  the  occafional  caufe.  This  earthy  bafe 
unites  pretty  eafily  with  certain  vegetable  fub- 
ftances,  with  the  mucilages  and  the  oils  ; but 
this  effeét  belongs  to  the  hiftory  of  the  imme- 
diate materials  of  which  I fhali  treat  elfewhere. 

4.  The  alkaline  and  acrjd  earths,  barites, 

I 

ftrontian  and  lime,  are  very  analogous  to  the 
alkalis  ftriétly  fo  called  with  refpeft  to  their 
action  upon  vegetable  compounds.  They 
powerfully  abforb  the  water  with  which  they 
are  impregnated;  they  dry  them,  and  even  ef- 
fect upon  them  a kind  of  femi-combuftion,  by 
the  heat  which  they  produce  in  feizing  the  wa- 
ter which  is  contained  in  them,  There  are  even 
fome  of  the  immediate  materials  of  plants  upon 
which  they  exert  an  aftion  of  combination,  as 

I fhali 
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ï fliall  fhow  hereafter.  Magnefia,  which  is  fre- 
quently prefcribed  by  the  phyficians,  in  its 
mixture  with  vegetable  powders,  favours  the 
folution  and  extraction  of  fome  of  their  prin- 
ciples ; but  this  action  has  not  yet  been  exa- 
mined or  determined  with  fufificient  accuracy 
to  enable  me  to  fay  more  concerning  it  in  this 
place* 

5 I fhall  not  here  fpeak  of  the  combination 
fo  well  known  under  the  name  of  foap,  which 
takes  place  between  the  fixed  alkalis  and  the 
vegetable  oils,  nor  of  the  aCtion  of  thefe  bafes 
upon  the  colorant  parts  : this  fubject  belongs 
entirely  to  the  hiftory  of  the  immediate  mate- 
rials of  vegetables,  with  which  it  is  not  yet 
time  for  me  to  occupy  myfelf,  I fliall  only 
enunciate  fome  generalities  relative  to  the  man- 
ner in  which  we  may  conceive  the  properties 
which  the  vegetable  compound  prefents,  when 
it  is  fubjeéted  to  the  aétion  of  the  pure  and 
powerful  alkalis,  whether  in  the  folid  or  in  the 
liquid  form.  Thefe  bafes,  which  are  fo  ener- 
getic and  fo  greedy  of  moifture,  quickly  take 
away  that  which  is  contained  in  the  vegetables* 
But  their  adtion  is  not  limited,  like  that  of  the 
acrid  earths,  to  a fimple  deficcation,  When 
we  triturate  them  dry  with  the  fubftances,  they 
effeét  a profound  alteration  in  their  texture, 
their  organization,  and  their  compofition.  They 
foften  them,  frequently  reduce  them  into  a 
foft  pulp,  colour  them,  and  decompofe  them. 
The  fame  effect  takes  place,  but  in  a lefs  power- 
ful 
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ful  degree,  with  the  cauftic  diffolved  alkalis, 
efpecially  when  their  folution  is  denfe  and  con- 
centrated : then,  even  without  the  aid  of  heat, 
which  however  greatly  augments  their  activity, 
they  powerfully  diffolve  the  vegetable  fubftances, 
and  bring  them  into  a kind  of  faponaceous  hate. 
It  is  in  this  manner  that  unfized  paper  affumes 
theform  of  pulp,  runs  quickly  into  holes 
or  becomes  diftblved,  when  we  employ  it 
to  filtrate  alkaline  leys.  It  is  in  the  fame 
manner  that  linen,  employed  for  the  fame  pur- 
pole,  lofes  its  ftrength  and  part  of  its  weight;  an 
inconvenience  which  is  perceived  even  in  the 
domeftic  operations  of  walking  and  bleaching, 
when  too  ftrong  leys  are  employed.  There  are 
feme  vegetable  fubftances,  fuch  as  approach  to 
the  ajHinal  fubftances  by  the  azote  which  they 
contain  which,  like  the  latter,  yield  ammonia 
at  the  moment  when  they  are  triturated  with 
folid  alkalis.  This  phenomenon  I fhall  explain 
more  at  length  when  treating  of  the  immediate 
materials  of  vegetables  in  thefubfequent  orders. 
The  cauftic  alkalis,  by  the  avidity  with  which 
they  tend  to  unite  with  water,  effedt  the  de~ 
compofition  of  fome  vegetable  fubftances  by  in- 
filiating  their  oxigen  and  their  hidrogen.  This 
addon  refembles  that  of  the  acids. 

6,  The  properties  which  the  vegetable  com- 
pounds prefent  in  the  addon  which  they  are 
fufceptible  of  experiencing  from  ammonia,  ap- 
proach but  flightly  to  thofe  which  I have  juft; 
deferibed  relative  to  the  fixed  alkalis  : they 

have 


1£2  CHEMICAL  CHARACTERS  OF  VEGETABLES, 

have  an  analogy,  which  may  be  eafily  con- 
ceived from  the  comparative  nature  of  thefe 
falifiable  bafes.  But  the  weaknefs  of  this 
fpecies  of  volatile  alkali  explains  how  ammo- 
nia has  onlv  in  a few  circumftances  even  a flight 
folvent  action  upon  thefe  compounds.  It  fa- 
vours, ftill  lets  than  pot-afh  and  foda,  the  folubi- 
lity  of  fome  of  thefe  compounds  in  water,  and 
it  changes  their  nature  but  very  little. 


Article  VI. 

Of  the  Chemical  Properties  of  the  Vegetable 
Subfances  treated  by  the  Acids , 

1.  THOUGH  chemifts  have  long  employed 
the  acids  for  the  purpofe  of  examining  vege- 
table fubftances,  and  though  they  have  obtained 
fome  advantage  from  them  with  refpect  to 
the  knowledge*  of  their  properties,  it  is  only 
fin  ce  the  great  difeovery  of  Bergman,  of 
the  converfion  of  fugar  into  a peculiar  acid 
by  means  of  that  of  nitre,  that  this  kind 
of  vegetable  analyfis  has  become  a means 
of  the  greateft  importance  for  appreciating 
the  chemical  properties  of  thefe  compounds. 
The  pneumatic  doétrine  has  efpecially  thrown 
the  gieateft  light  upon  this  décompofing 
aft  ion  of  the  acids  ; this  alone  has  been 
able  accurately  to  appreciate  its  exiftenee,  to 

determine 
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determine  its  caufes,  to  verify  its  refults,  and 
well  to  diftinguifh  all  its  phenomena.  It  may 
even  be  faid,  that  between  the  difcoveries  of 
Bergman  and  Scheele,  the  two  fir  it  chemiits  who 
have  indicated  the  change  of  the  vegetable 
compounds  by  the  nitric  acid,  and  the  inge- 
nious explanations  founded  upon  other  difco- 
veries of  the  French  pneumatic  doctrine,  the 
diftance  and  the  interval  for  the  progrefs  of  the 
human  underhand ing,  is  greater  than  be- 
tween the  ancient  ftate  of  chemiftry  and  the  firft 
obfervations  of  the  two  Swediih  chemifts.  No 
part  of  the  fcience  Has  made  a more  ftriking 
progrefs,  nor  has  arrived  at  more  beautiful  re- 
faits than  this  :•  and  though  that  of  the  ac- 
tion of  the  powerful  acids  upon  vegetable  fub* 

any  means  been  carried  fo 
far  as  it  evidently  may  hereafter,  there  is  never- 
thelefs  no  re-agent,  which  has  more  effectually 
contributed  to  the  knowledge  of  the  chemical 
properties  of  vegetables  than  thefe  adtive  inftru- 
- ments. 

2.  It  is  difficult  to  generalize  the  adlion  of 
the  very  decompofable  mineral  acids  upon  ve- 
getable fubftances,  becaufe  this  adtion  differs 
more  or  lefs,  according  to  the  nature  of  the 

acid,  and  according  to  that  of  the  organic  fub- 
ftance.  It  may  however  be  faid,  that  it  always 
tends  to  deftroy  thefe  compounds,  to  caufe  them 
to  pafs  through  feveral  intermediate  ftates  pre- 
vious to  their  total  decompofition,  and  that  it  ef 
pecially  converts  them  into  feveral  vegetable 
acids  more  or  lefs  energetic,  more  or  lefs  oxi- 

genatedj, 
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.genated,  till  tlie  period  when  it  changes  them 
completely  into  water  and  carbonic  acid;  by 
augmenting  the  quantity  of  oxigen  in  general, 
they  frequently  feparate  part  of  the  hidrogen 
or  of  the  carbon,  which  they  burn  feparately, 
and  caufe  them  to  fly  off  in  the  form  of  water 
and  carbonic  acid.  Thus  they  change  the  re- 
lative proportion  of  their  firft  principles;  they 
caufe  the  nature  of  the  vegetable  compofition 
to  vary  in  many  refpedts  : hence  the  multiplied 
Hates  of  the  products,  and  of  the  phenomena 
to  which  they  give  rife. 

3.  But  notwithstanding  this  multiplicity  of 
adtions  and  of  converfions  produced  in  the  ve- 
getable compounds,  by  the  powerful  acids  with 
Simple  or  with  unknown  radicals  ; many  which 
depend  upon  the  Strength  of  the  acids,  their 
quantity,  and  even  the  differences  of  the 
vegetable  fubftances,  and  the  temperature  at 
which  they  are  treated,  we  may  however  refer 
to  three  general  modes  the  alterations  to  which 
thefe  bodies  give  rife,  or  the  chemical  properties 
which  the  vegetable  fubftances  prefent  when 
treated  by  the  acids.  Sometimes  in  fadt  they  are 
diffolved  without  being  fenlibly  changed  ; fome- 
times  they  experience  an  alteration  without  the 
acid  itfelf  having  yielded  oxigen,  fometimes 
their  nature  is  changed,  or  they  are  converted 
into  new  produdls,  at  the  fame  time  that  the 
decompofed  acid  gives  them  a portion  of  its 
acidifying  principle.  In  the  latter  cafe,  the  al- 
teration 
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teration  of  the  vegetable  fubftance  is  much  more 
profound  than  it  can  be  in  the  two  firft  circum- 
ftances.  It  is  of  importance  to  confkler  each 
of  thefc  effects. 

4.  In  order  that  the  powerful  acids  may  a£i 
only  as  fun  pie  fol  vents  of  the  vegetable  fub- 
ftances,  it  is  neceffary,  either  that  thefe  acids 
fhould  be  very  much  weakened,  or  that  the  ve- 
getable compounds  of  a greater  or  lefs  degree  of 
denfity  fhould  ftrongly  refill  their  decompofn 
tion.  The  latter  cafe  is  extremely  rare,  and  in 
fome  fort  foreign  to  the  vegetable  nature  : the 
firft  is  that  which  moft  frequently  takes  place. 
There  is  fcarcely  any  vegetable  fubftance  which 
is  not  fufceptible  of  being  diffolved,  either  in 
the  cold  or  by  heat,  by  all  the  acids  when 
weakened  and  completely  faturated  with  water  ; 
and  there  is  alfo  no  acid  whatever,  which  has 
not  the  property  of  effecting  this  fol u tion,  when 
it  is  made  without  fenfible  decompofition  on 
a portion  of  the  vegetable  fubftance  ; there  is  no 
change  of  colour  in  this  fubftance,  and  no 
change  whatever  is  difcovered  in  the  acid*  Fre- 
quently we  may  feparate  the  matter  thus  dif- 
folved by  means  of  an  earth  or  an  alkali,  which 
feizes  the  acid,  and  forces  it  to  quit  the  diffolved 
matter.  It  is  then  depofited  almoft  without  alte- 
ration, or  at  leaft  but  very  (lightly  altered. 

5.  But  though  not  altered  at  the  moment  of 
its  folution  in  a weakened  acid,  the  vegetable 
fubftance  does  not  remain  without  a more  or 
lefs  powerful  alteration  when  this  folution  is 

3 kept. 
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kept  At  the  end  of  feme  days  we  find  it  no 
longer  poffeffed  of  all  its  properties  ; its  nature 
is  gradually  changed  ; it  is  decompoied,  and  it 
paffes  flowly  with  the  aid  of  time  into  the  ftate 
which  it  is  fufceptible  of  affuming  in  the  cafe 
where  the  fame  acid,  when  ftronger,  attacks  its 
combination  quickly  and  powerfully.  This  is 
obferved  conftantly  in  thofe  felutions  when 
kept  for  a longer  or  fhorter  fpace  of  time.  They 
are  all  found  changed  into  vegetable  acids. 

6 . The  fécond  cafe  of  the  action  of  the  acids, 
which  I have  diftinguifhed  with  refpect  to  the 
different  properties  of  which  the  vegetable  fub* 
fiances  are  fufceptible  when  treated  by  the  acids, 
is  that  in  which  they  are  altered,  changed,  mo» 
dified,  without  the  acid  itfelf  being  decom- 
pofed,  without  its  lofing  or  being  feparated  from 
its  oxigen.  The  fécond  cafe  had  not  yet  been  ap- 
preciated before  Citizen  Vauquelin  and  myfelf 
gave  an  account  of  it  towards  the  end  of  the 
fifth  year  of  the  Republic.  It  takes  place  efpe- 
eially  in  the  addon  of  the  fulphuric  acid  upon 
thefe  fubfiancs.  When  we  luffer  thefe  two 
kinds  of  lubftances  to  a<5i  fpontaneoufly  upon 
each  other,  when  for  example  we  mix  in  the  cold 
this  acid  with  ftrawor  wood,  &c.  the  vegetable 
fubftance  is  diforganized,  foftened,  and  as  it  were 
diffolved  ; a remarkable  quantity  of  carbon  is 
feparated  from  it,  and  it  is  eafily  feen  that  it  is 
decompofed,  as  if  it  had  been  in  part  burned 
or  heated  in  clofe  veffels.  Before  the  invefti ga- 
lions that  have  been  mentioned,  it  was  believed 

that 
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that  the  fulphuric  acid  produced  this  effect  by 
the  reparation  of  its  oxigen.  However,  as  no 
fulphureous  acid  is  difengaged  during  this  re» 
markable  change,  and  as  we  find  the  fulphuric 
acid  not  decompofed,  not  difoxigenated,  after 
it  has  taken  place,  it  certainly  proceeds  from  ano- 
ther caufe.  This  is  determined  by  examining 
the  ftate  of  the  acid  ; it  is  extremely  weakened 
without  its  nature  being  changed;  it  contains  a 
large  quantity  of  water  which  it  did  not  contain 
before  ; when  it  is  mixed  with  a frefh  quantity 
of  water,  it  does  not  produce,  by  far,  the  fame 
heat  which  it  produced  previous  to  this  re-ac- 
tion. It  is  therefore  evident  that  it  conflits  in 
a formation  of  water,  that  the  fulphuric  acid, 
by  the  great  tendency  which  it  has  to  unite 
with  this  liquid,  has  folicited  and  effected  the 
reparation  of  a portion  of  the  hidrogen  and 
oxigen  of  the  vegetable  fubftance,  and  has  con- 
fequently  fet  its  carbon  free  ; that  this  altera- 
tion, of  which  the  acid  greedy  of  water  is  the 
occasional  caufe,  without  however  relinquishing 
its  own  oxigen,  has  no  limit,  except  the  fatura- 
tion  of  this  acid  bv  the  water,  and  that  it  confe- 
quently  paffes  entire  into  the  vegetable  fubftance» 
We  Shall  fee  that  this  is  the  caufe  of  the  phenome- 
non of  etherification,  or  the  formation  of  ether. 

7.  In  proportion  as  this  dccompofttion  of  the 
vegetable  fubftance  by  the  concentrated  fulphu- 
ric acid  takes  place,  as  it  is  converted  into 
water  and  carbon,  a portion  paffes  alfo  into  the 
ftate  of  acid  ; it  is  almoft  always  to  the  acetous 
4 acid 
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acid  that  this  acidification  tends  : it  may  be 
obtained  by  diftillatiom  We  fhall  fee  hereafter 
that  this  acid  is  formed  by  the  union  of  a given 
proportion  of  oxigen  of  carbon  and  of  hidro- 
gen  ; and  it  is  evident  that  it  is,  like  water,  the 
product  of  a change  of  equilibrium  in  the  ve- 
getable fubftances.  It  muft  be  remarked,  that- 
during  this  particular  kind  of  alteration  no  ef~ 
fervefcence  takes  place;  no  bubble  of  elaftic 
fluid  is  feparatedj  as  in  fadt  no  principle  of  the 
vegetable  or  of  the  acid  is  difengaged.  There 
is  only  difengaged  a certain  proportion  of  ca- 
loric by  the  union  of  the  acid  with  the  water 
that  is  formed,  and  in  proportion  to  the  denfity 
acquired  by  this  combination,  as  well  as  to  the 
precipitation  of  the  carbon. 

8.  The  muriatic  acid  adts  in  the  fame  manner 
upon  the  vegetable  compounds  when  it  is  con- 
centrated, and  when  it  is  left  for  a long  time 
in  contadi  with  them.  The  muriatic  acid  gas,  as 
being  very  greedy  of  water,  adts  ftill  better  than 
the  liquid  and  fuming*  muriatic  acid  ; but  the 
action  of  both  is  infinitely  longer  than  that  of  the 
fulphuric  acid,  on  account  of  the  little  adlivity  of 
the  muriatic  acid*  When  we  fuffer  a vegetable 
fubdance  to  remain  for  a long  time  in  contadi  with 
this  acid,  it  at  lad  becomes  colored  brown, 
black,  is  foftened,  carbonated,  and  the  acid  is 
found  to  be  extremely  weak.  As  the  decompo- 
fitionof  the  muriatic  acid  has  not  hitherto  been 
obferved,  fince  we  knew  of  no  circumdance  in 
which  it  relinquifties  oxigCn,  it  is  eafy  to  con- 
ceive 


CHEMICAL  CHARACTERS  OF  VEGETABLES.  129 

ceive  that  all  the  effeds,  which  it  produces  upon 
vegetable  fubftances  are  occafioned  only  by  the 
att radions  of  the  mafs  itfelf  in  all  its  integrity. 
Thus  when,  after  long  con  tad  of  feme  of 
thefe  fubftances,  which  then  approach  in  their 
nature  to  that  of  the  animal  fubftances,  with  the 
muriatic  acid,  we  ex  trad  muriate  of  ammonia 
from  the  mixture,  we  mull  conclude  that  this 
alkali  is  formed,  like  the  water,  at  the  expenfe 
of  the  principles  of  the  vegetable,  and  by  the 
attraction  which  the  acid  exercifes  upon  the  am- 
monia. 

9.  With  refped  to  the  phenomena  which 
vegetable  fubftances  prefent  with  the  acids 
which  are  decompofed  together  with  them,  they 
all  depend  upon  the  reparation  of  the  oxigen 
from  thefe  acids,  and  the  transfer  of  this  prin- 
ciple to  thofe  of  the  organized  fubftances.  Ac- 
cordingly, all  the  acids  which  do  not  adhere 
ftrongly  to  oxigen,  and  which  eafxly  fuffer 
it  to  be  taken  from  them,  produce  fimilar  ef* 
feds.  Thus  the  fulphureous  acid,  that  which 
of  all  acids  ads  the  leaft  upon  vegetable  fub* 
fiances,  has  at  leaft  the  property  of  difcolouring 
fuch  of  thefe  fubftances  as  have  the  ftrongeft 
colours,  by  relinqui fixing  its  oxigen  to  them. 
Thus  the  oxigenated  muriatic  acid,  like  wife  by 
introducing  its  oxigen  into  the  vegetable  fub- 
ftances, not  only  alters  their  colours,  bleaches 
them,  and  renders  feme  liquid  vegetable  fub- 
ftances concrete,  but  at  laft  burns  thefe  fub- 
Vo  Le  VIL  K ~ fiances, 
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fiances,  reduces  them  to  charcoal,  or  converts 
them  into  acids. 

10.  Of  all  the  acids  that  of  nitre  changes  all 
the  properties  of  vegetable  matters  moil  power- 
fully, when  it  is  very  concentrated,  and  efpe- 
cially  if  it  contain  nitrous  gas,  it  burns  thefe 
fubftances  with  fuch  adlivity  that  it  inflames  fe- 
deral, and  reduces  them  to  the  ftate  of  charcoal. 
When  a little  weaker,  it  changes  the  colours, 
deftroys  them,  or  communicates  to  them  a yel- 
low tinge,  which  is  unalterable  or  indelible. 
This  effect  of  the  nitric  acid  has  long  been 
known,  but  not  explained:  but  it  is  evident 
that  it  is  owing  to  the  quick  feparation  of 
the  oxigen  and  the  large  quantity  of  this  prin- 
ciple, which  fuddenly  feizes  the  hidrogen  of  thefe 
fubftances,  and  proceeds  fo  far  as  to  inflame 
them  : but  it  is  not  in  this  violent  adlion  that 
ihe  moft  ufeful  influence  of  this  acid  upon  vege- 
table compounds  conflits.  When  ftudied  accord- 
ing to  the  lights  of  the  pneumatic  do  divine, 
this  influence  ferves  at  prefent  to  acquaint  us 
with  all  the  properties  of  thefe  compounds  : it 
is  in  the  appreciation  of  thefe  eftedts  that  the 
French  chemiftry  has  rendered  the  moft  ftrikinu 
Cervices  to  Natural  Philofophy,  as  I fhall  fliortiy 
dhow. 

1 1.  Though  the  adiion  of  this  acid  varies  more 
or  lefs  according  to  the  diverfity  of  the  compo- 
fition  of  vegetable  fubftances,  and  it  is  by 
examining  each  of  the  immediate  materials  of 
plants  in  particular,  that  we  can  appreciate  all 

the 
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the  different  circumftances  of  this  aCtion,  we 
may  neverthelefs  deduce  even  from  all  the  va- 
riations of  the  effects  which  it  produces,  a com- 
mon mode,  a generalized  refult,  which  embraces 
the  collective  whole  of  thefe  variations,  and 
which,  while  itfervesto  render  them  intelligible 
when  it  fhall  be  neceffary  to  treat  of  each  of 
them,  may  at  the  fame  time  ferve  to  determine 
in  what  the  totality  of  the  effects  which  it  pro- 
duces upon  thefe  vegetable  compounds  conflits, 
and  lead  us  to  characterize  their  chemical 
properties  : it  is  in  this  manner,  and  without 
entering  into  the  details  which  belong  to  the 
following  order  of  faCts,  that  it  is  effential 
in  this  place  to  confider  the  aCtion  of  the 
nitric  acid. 

1C,  As  the  total  tendency  and  the  term  of 
this  aCtion  is  the  complete  decompoftion  of  the 
vegetable  compounds,  their  reduction  into  water 
and  carbonic  acid,  and  as  it  proceeds  more  or  lefs 
rapidly  towards  this  term,  when  we  employ  ftrong 
and  concentrated  nitric  acid;  in  order  to  under- 
hand and  clearly  to  afeertain  all  the  intermediate 
re  es  of  this  decompof  ion  which  it  is  cap- 
able of  effecting-,  we  take  it  weakened  with  a 
certain  quantity  of  water  ; for  example,  at  28 
or  30  degrees  of  the  ordinary  areometer,  and  fre- 
quently it  is  even  diluted  with  from  half 
its  weight  to  twice  or  thrice  its  quantity  of  wa- 
ter. It  is  left  to  aCi  in  the  cold,  or  its  aCtion 
is  favoured  and  made  to  commence  bv  the  aid 
of  a gentle  temperature,  or  it  is  rendered 
more  violent  and  energetic  by  heating  it  more 

K 2 ft  rongly 
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Strongly  or  for  a greater  length  of  time.  In  the 
fir  ft  cafe,  we  have  only  a rare  and  flight  effer- 
vefcence,  the  product  of  which  is  nitrous  gas, 
mixed  with  a fmall  quantity  of  carbonic  acid. 
In  the  fécond,  the  proportion  of  this  difengage- 
ment  is  more  confiderable;  and  in  the  third,  we 
may  go  fo  far  as  completely  to  decompofe  a 
portion  of  the  acid  : for  as  we  employ  from 
three  to  fix  times  the  weight  of  the  vegetable 
matter  which  we  with  to  treat,  there  is  always 
more  than  is  required,  in  order  to  obtain  the 
produéls  which  we  feek,  and  the  refults  which 
we  expedh 

13.  In  each  of  the  circumftances  which  have 
juft  been  enunciated,  the  produéts  of  the  aélion 
of  the  acid  differ  ; the  ftronger  this  is,  the  more 
in  general  we  obtain  of  nitrous  gas  and  car- 
bonic acid  gas  ; consequently,  the  more  oxigen 
there  is  Separated  from  the  nitric  acid,  the  more 
carbon  there  is  taken  from  the  vegetable  fub- 
ftance,  and  burned  by  the  oxigen.  The  gene- 
ral, or  the  moft  conftant  and  mo  ft  abundant 
produét  of  this  reciprocal  and  Simultaneous  de- 
composition, is  a Series  of  different  vegetable 
acids  ; Sometimes  to  the  number  of  three  or 
four,  Sometimes  a Single  one,  or  at  leaft  only 
two,  all  compofed  of  hidrogen,  carbon,  and 
oxigen,  whole  characters  of  competition  confift 
in  the  different  proportions  of  their  three  prin- 
ciples, and  of  which  I Shall  give  an  account 
amongft  the  immediate  materials  of  vegetables  ; 
for  I muff  here  obferve,  that  that  which  is  the 

mo  ft 
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moft  important  and  the  mo  ft  decifive  for  the 
pneumatic  doctrine,  adapted  to  the  vegetable 
analyfis,  what  molt  proves  its  ftrength  and  ha» 
bility,  is  that  the  acids  artificially  compofed  by 
the  nitric  acid  adiing  upon  the  gums,  fugar, 
the  leaves,  the  extradts,  the  woods,  &c.  are 
perfectly  fimilar  both  in  their  properties  and  in 
their  intimate  nature,  to  thofe  which  are  fpon- 
taneoufiy  formed  by  the  progrefs  of  vegetation; 
which  proves  that  the  chemical  art  adls  like  the 
living  powers  which  direct  the  growth  and  the 
function  of  plants. 

14.  The  various  acids  which  vegetable  fub~ 
fiances  yield  when  treated  by  the  nitric  acid* 
proceed  not  only  from  the  diverfity  of  thefe  fub* 
fiances,  but  alfo  from  the  manner  in  which  they 
are  treated  by  this  acid  : fo  that,  after  an  at- 
tentive ohfervation  of  what  happens  in  thefe 
different  treatments,  we  may  obtain  at  will,  as 
far  as  a certain  point,  fuch  or  fuch  a fpecics  of 
vegetable  acid,  or  determinate  proportions  of 
two  of  three  of  thefe  acids  : for  this  purpofe  it 
is  fufficient  to  flop  at  different  periods,  or  to  urge 
more  or  lefs  the  addon  of  the  nitric  acid.  We 
may  alfo  affare  ourfeives  of  the  point  at  which 
we  have  arrived  in  the  vegetable  decompofition 
by  the  quantity  and  the  nature  of  the  nitrous 
gas,  and  the  carbonic  acid  obtained  ; the  more 
the  gafes  are  abundant,  the  more  we  are  ad- 
vanced in  this  decompofition.  By  a ferles  of 
thefe  beautiful  refaits  we  may  fee,  that  as  the 
confluences  of  the  alterations  is  the  perpetually 
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increafing  reparation  of  a proportion  of  carbon, 
we  can  never  make  the  vegetable  decompofition 
proceed  other  wife  than  in  a given  progreffion  : 
we  can  never  make  a ftep  backwards.  An  acid 
fir  ft  formed,  when  it  paffes  into  another  acid, 
does  not  appear  any  more  in  the  fir  ft  ftate  ; and 
we  fhali  fee  that  this  progreffive  acidification, 
the  moft  common  and  rnoft  ftriking  produdt  of 
the  energy  of  the  nitric  acid,  when  it  has  once 
arrived  at  the  oxalic  or  acetous  acids,  the  leaft 
carbonated  and  the  moft  oxigenated,  if  we  wifti 
to  carry  the  nitric  decompofition  ftill  further, 
the  vegetable  nature  vanifhes  as  it  were  under 
the  efforts  of  the  chemifts,  and  the  whole  is  re- 
duced in  his  hands  into  water  and  carbonic 
acid.  At  this  term,  this  adtionbf  the  nitric  acid 
becomes  confounded  with  the  effect  of  cpm? 
buftion. 

15.  It  alfo  follows  from  the  exact,  though 
general  notions  which  I have  juft  given,  that 
by  obferving  with  much  attention,  and  by  de- 
termining with  great  exadtnefs  the  quantities  of 
nitrous  gas,  and  of  carbonic  acid  gas,  formed 
and  difengaged  during  the  different  degrees  of 
the  add  on  of  the  nitric  acid,  thofe  of  the  dif- 
ferent acids  obtained  at  different  periods  of  this 
action,  and  finally  thofe  of  the  water  and  of 
the  carbonic  acid  obtained  at  the  laft  term  of 
this  total  difgrcgation  of  the  vegetable  prin- 
ciples, we  may  analyze  with  the  greateft  preci- 
fion  both  the  different  vegetable  fubftances, 

which 
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which  we  may  have  taken  for  the  fubjedl  of  our 
operation,  and  the  particular  and  fuceeffive  acids 
which  we  may  have  obtained  in  the  feries  of 
the  different  periods  of  this  work.  Thus 
in  the  courfe  of  a fet  of  experiments  which 
Citizen  Vauquelin  and  myfelf  jointly  made 
upon  the  vegetable  fubftances,  we  employed 
with  great  fuccefs  the  nitric  acid,  in  order  to 
determine  the  proportions  of  the  primitive  prin- 
ciples, hidrogen,  carbon,  and  oxigen,  of  a con- 
iiderable  number  of  fubftances,  the  relations  of 
whofe  nature  and  compofition  it  was  neceffary 
for  us  to  afcertain  and  compare. 

16.  Laftly,  there  are  fome  vegetable  fub- 
ftancesupon  which  the  adlion  of  the  nitric  acid 
is  not  confined  to  producing  the  effedls  of 
acidification  : by  converting  them  into  acids,  it 
fometimes  changes  a portion  into  a kind  of  fat 
oil  : in  others  it  at  the  fame  time  produces  a 
fort  of  refin  ; with  the  former  it  affords  powders 
infoluble  in  water,  and  foluhle  in  the  alkalis, 
without  however  beinn*  fufible  after  the  manner 

o 

of  the  fats  ; with  the  latter  it  difengages  and 
compofes  pruffic  acid,  and  almoft  always  pro- 
duces at  the  fame  time  ammonia.  Moft  of 
the  laft-mentioned  converfions  or  modifications, 
which  are  elfedted  but  feldom,  and  which  take 
place  only  with  the  gluten,  the  wood,  the  Tu- 
berous barks,  the  fungufes,  & c.  when  treated 
with  the  nitric  acid,  indicate  in  thefe  fubftances 
a compofition  very  analogous  to  that  of  the 

animal 
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animal  fubftances,  to  which  in  fact  they  ap- 
proach by  other  charadters  and  other  chemical 
properties.  We  fhall  treat  of  thefe  more  in 
detail  in  the  next  order  of  fadts. 


Article  VIL 

Of  the  Chemical  Properties  of  Vegetable 
Subfances  treated  by  the  Salts . 

1.  AUTHORS  have  hitherto  omitted,  or 
nearly  omitted  to  treat,  amongft  the  chemical 
properties  which  diftinguifli  vegetable  fubftances, 
of  the  mode  of  their  alteration  by  the  faline 
compounds  ; becaufe  tqo  little  attention  has 
been  paid  to  this  mode  itfelf,  and  it  has  been 
thought  too  flight  or  too  indiftinct  to  be  capa- 
ble of  ferving  as  a character.  It  is  true  that 
chemifts  have  either  not  yet  obferved  the  adtion 
of  the  faits  with  fufticient  attention,  or  not 
found  them  fufticiently  powerful,  in  order  to 
apply  it  to  vegetable  analyfts  ; and  neverthelefs, 
all  the  facts  which  the  practice  of  the  arts  pre- 
fents  relative  to  the  life  of  the  different  faits 
in  the  prefervation  or  in  the  preparation  of  a 
great  number  of  vegetable  fubftances,  exhibit 
a fucceflion  of  phenomena  which  are  fuffi- 
ci  eut  1 y charadteriftic  of  thefe  fubftances  in  order 
that  we  fliould  not  negiedt  the  examination  of 
them,  nor  rejedt  their  application  to  this  part 

of 
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of  chemiftry  as  ufelefs.  It  is  this  economical 
objedt  which  I propofehere  to  trace,  with  a view 
to  determine  the  properties  which  vegetable 
fubftanees  exhibit  when  treated  according  to 
different  proceffes  by  various  faline  fubftanees  : 
to  this  I fhall  fubjoin  fome  refaits  of  chemical 
experiments  that  have  hitherto  been  too  much 
negledted. 

2.  Though  the  fulphates  are  rarely  altered  by 
mo  ft  of  the  vegetable  fubftanees  in  their  habitual 
ftate,  though  they  experience  no  alteration  from 
thefe  fubftanees  in  their  fimple  contact,  the 
cafe  is  not  the  fame  when  we  let  them  remain 
for  a long  time  in  this  contact,  or  when  we 
raife  their  temperature  very  much  at  the  mo- 
ment when  it  takes  place.  Though  the  fatu- 
rated  folutions  of  alkaline  or  earthy  fulphates 
in  general  defend  inoft  vegetable  fubftanees 
from  fpontaneous  alteration,  this  prefer vation 
js  not  prolonged  beyond  a certain  term;  after 
which  the  fubftanees,  being  decompofed  in  the 
midft  of  the  liquid,  effedt,  with  the  aid  of  their 
hidrogen  and  their  carbon,  the  decompofition 
of  the  fulphates,  and  gradually  infulate  the 
fulphur.  It  is  in  this  manner  that  water  charged 
with  fulphate  of  lime  lets  fall  fulphur,  and 
exhales  the  fetid  fmeli  of  an  hidro-fulphurefc 
when  it  is  left  for  a long  time  in  contact 
with  vegetable  fubftanees  : it  is  in  this  maimer 
that  the  filth  of  towns,  accumulated  and  bu- 
ried with  fragments  of  plafter  of  Paris,  and 
moiftened  for  a longer  or  fhorter  Ipace  of  time, 

have 
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ble,  in  which  they  detonate  and  inflame  with 
rapidity.  The  combuftion  and  detonation  of  the 
fécond  is  much  ftronger  than  that  of  the  firft. 
The  term  of  crude  flux  is  applied  to  the  mixture 
of  nitre  and  of  tartar  in  whatever  proportions 
before  it  has  been  made  to  detonate. 

24.  The  tartarous  acidulé  appears  to  be  capa- 
ble of  uniting  with  moft  of  the  metals,  and  ef- 
peci ' Ay  of  the  metallic  oxides,  without  being 
decompofed,  according  to  the  experiments  of 
Citizen  Monnet  and  the  academicians  of  Dijon. 
It  conftitutes  a kind  of  triple  faits.  Hitherto 
thofe  only  have  been  examined  with  atten- 
tion that  take  place  with  the  oxides  of  anti- 
mony, of  mercury,  of  lead  and  of  iron  ; either 
becaufe  thefe  compounds  prefent  a greater  num- 
ber of  remarkable  faéïs,  or  becaufe  moll  of 
them  are  medicines  of  more  or  lefs  importance  ; 
that  which  merits  the  moft  attention  of  all, 
which  is  fo  generally  employed  that  it  might  be 

faid  to  conftitute  a kind  of  univerfal  remedy, 

%>  * 

is  its  union  with  the  oxide  of  antimony. 

25.  The  names  of  Jlibiatcd  tartar , antimoni - 
ated  tartar , tartar  emetic , have  been  applied 
to  the  triple  faline  combination  of  the  tartar- 
ous acidulé,  and  the  oxide  of  antimony. 
Adrian  de  Mynflcht  was  the  firft  who  gave  an 
account  of  it,  in  1 6' 3 1 . Almoft  all  chemifts 
have  zealoufly  occupied  themfelves  with  it  ; but 
none  of  them  have  examined  its  properties  with 
more  attention  than  Bergman.  Every  author 
and  every  pharmacopoeia  has  given  particular 

pro- 
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proceffes  for  preparing  this  important  medicine. 
They  differ  from  each  other,  both  with  refpedt 
to  the  fpecies  of  oxide  of  antimony  which 
they  propofe,  with  refpeét  to  their  quantity, 
and  that  of  the  water,  or  of  the  tar  tarons 
acidulé,  and  laftly  with  refpeét  to  the  manner 
of  proceeding  in  its  preparation.  Bergman, 
in  his  Differtation,  has  given  a very  well 
conftructed  table  of  all  the  proceffes  hitherto 
defcribed  for  this  preparation.  The  fublimed 
white  oxides  and  the  vitreous  fulphureous  oxides 
have  been  fuccefflvely  recommended.  Some 
have  prescribed  ebullition  with  the  tartarous 
acidulé  and  water  for  the  fpace  of  ten  or  twelve 
hours  ; others  have  indicated  only  an  ebullition 
of  half  an  hour.  Some  have  recommended  to 
evaporate  the  filtrated  lixivium  to  dry  nefs; 
others  have  prefcribed  to  caufe  it  to  cryftallize, 
and  to  ufe  only  the  cryftals.  Accordingly  as 
thefe  different  proceffes  have  been  adopted  in 
different  pharmaceutical  laboratories,  faits  very 
different  in  their  nature  and  their  virtues  have 
been  obtained.  Thus  Geoffroy  by  examining 
different  ftibiated  tartars,  found  them  to  con- 
tain from  one-eighteenth  to  upwards  of  one- 
fourth  of  their  weight  of  oxide  of  antimony. 
After  a great  number  of  trials,  molt  able  che- 
miffs  have  preferred  the  vitreous  fulphurated 
oxide  of  antimony,  or  the  glcifs  of  antimony , 
to  all  the  other  oxides,  as  it  is  one  of  the 
nioft  foluble  by  the  tartarous  acidulé.  It  is 
boiled  with  an  equal  quantity  of  tartarous  aci- 
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Sometimes  the  nitrate  of  pot-afh,  heated 
ftrongly  with  the  vegetable  fubftances,  yields  as 
the  refidue  a real  pmffiate,  is  even  employed  and 
compared  in  this  adlion  with  that  of  the  fixed 
alkalis,  in  order  to  afcertain  in  thefe  bodies  the 
property  of  affording  pruffic  acid,  or  the  co- 
louring matter  of  Pruffian  blue  compared  with 
that  which  different  animal  fub  (lances  prefent. 

5.  It  is  known  how  great  ufe  is  made  in 
domeftic  economy  and  in  the  arts,  of  the  mu- 
riate of  foda  in  order  to  preferve  a great  num- 
ber of  produces  of  vegetables  or  vegetable  parts. 
Thus  it  is  cuftomary  to  foak  in  brine,  or  the 
fat u rated  folution  of  this  fait,  pulfe,  fome  pro- 
ducts efpecially  of  the  leguminous  kind,  grains 
or  pods,  roots,  leaves,  and  even  delicate  flowers  ; 
the  leaves  of  roles  arranged  and  covered  with 
layers  of  this  fait,  are  frequently  preferved  in 
this  manner  in  the  fhops  of  the  perfumers,  in 
order  afterwards  to  diftil  them  at  a feafon  more 
or  lefs  diflant  from  that  in  which  they  have 
been  gathered.  Some  chemifls  have  imagined 
that  the  muriate  of  foda,  kept  for  a long  time 
in  contadl  with  liquid  vegetable  fubftances  was 
decompofed,  and  that  the  foda  was  infuiated  ; 
but  no  experiment  has  yet  proved  the  truth  of 
this  affertion.  This  fait  is  frequently  employed 
in  the  decoctions  and  diflillations  of  vegetables 
in  order  to  permit  the  water  to  allume  a more 
elevated  temperature,  and  thus  to  favour  the 
difengagement  as  well  as  the  volatilization  of 

feme 
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fome  products,  the  quantity  of  which  is  aug- 
mented by  this  pro cefs. 

6.  It  has  not  yet  been  propofed  to  ufe  the 
fuper-oxigenated  muriate  of  pot-ato  in  the 
vegetable  analyfis  ; it  is,  however,  one  of  thofc 
compounds  which  might  prove  of  the  greateil 
utility.  Citizen  Vauquelin  and  myfelf,  in 
our  inveftigations  relative  to  detonations 
by  percuffion,  have  found  that  the  vege- 
table fubftances,  and  efpecially  gum,  fugar, 
farina,  like  the  oils,  alcohol,  ether,  have  the 
property  of  burning  with  great  energy  and  ful- 
minating by  percuffion,  after  having  been 
mixed  with  fuper-oxigenated  muriate  of  pot- 
ato. It  is  evident,  that  by  performing  this  ope- 
ration in  proper  app'aratufes,  it  would  be  poffible 
to  collect  the  water  and  the  carbonic  acid 
formed  by  the  union  of  the  hidrogen  and  of 
the  carbon  of  thefe  fubftances,  either  with  their 
own  oxigen,  or  by  that  which  toould  be  fur- 
nitoed  by  the  fuper-oxigenated  muriate  of  pot- 
ato ; and  that  as  this  fait  brings  only  pure 
oxigen  into  this  powerfully  decompoftng  action, 
and  leaves  as  reliduum  only  muriate  of  pot-ato, 
it  would  be  eafy  to  determine,  with  the  aid  of 
its  aétion  and  of  its  products,  the  exaél  propor- 
tions of  the  principles  which  originally  corn- 
pofe  vegetables,  comprehending  in  them  even 

that  of  the  fixed  fubftances  which  would  re- 
main with  the  refidual  muriate  of  pot-ato, 
which  it  would  be  eafy  to  feparate. 
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7.  The  phofphates  can  be  of  no  other  ufe,  in 
the  inveftigation  of  the  chemical  properties  and 
of  the  analy  fis  of  vegetables,  than  that  of  afcer- 
taining  the  prefence  of  fome  earths  or  of  fomè 
metallic  oxides  in  their  fixed  refidues,  in  their 
coals  or  in  their  allies  ; and  that  the  fufing 
and  vitrifying  adfion  which  they  exert  does 
not  differ  from  that  which  is  exercifed  by  the 
faline  or  metallic  fubftanccs  which  have  already 
been  examined.  The  fluafes  and  the  borates 
are  not  capable  of  throwing*  any  more  light 
upon  the  fubject;  accordingly,  nothing  has 
been  (aid  concerning  the  action  of  all  the  faits 
upon  the  vegetable  fubftanccs,  and  it  has  been 
abfolutely  impoffible  to  draw  any  indudlion 
from  them  towards  the  knowledge  of  the  che- 
mical properties  which  charadierize  thefe  or- 
ganized fubftances. 

8.  The  carbonates  exert  a little  more  action 
than  the  three  lafl  mentioned  kinds  of  faits 
upon  the  vegetable  compounds  ; carbonate  of 
foda  is  frequently  employed  in  pharmaceutical 
procédés  in  order  to  extradf  more  quickly, 
more  abundant!}',  or  more  completely,  fome  of 
the  immediate  materials  of  vegetables,  by  means 
of  infufion  or  decoction  in  water.  Thus  it 
has  long  been  known  that  when  water  is 
fiiarpened  with  a little  fixed  fait  of  tartar , or 
unfaturated  carbonate  cj  pot-aJhy  more  refin  is 
ext l acted  from  the  dry  woods,  roots  or  barks; 
but  we  fhall  fee  in  the  fubferjuent  order  of  fa  dis 
that  this  moi e abundant  extradition  is  accompa- 
nied ' 
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nied  by  a peculiar  combination  between  the  al- 
kali and  the  root.  It  is  generally  known  that 
the  folution  of  carbonate  of  lime  in  a natural 
water,  which  it  renders  raw  or  hard,  is  an  im- 
pediment to  the  boiling  of  vegetables,  on  ac- 
count of  the  faturation  of  this  water,  which 
prevents  its  re-action  upon  the  vegetable  fub- 
ftance.  It  is  alfo  known  that  plants  or  their 
parts,  immerfed  with  water  highly  charged 
with  this  earthy  fait,  by  means  of  an  excefs 
of  carbonic  acid,  become  covered  with  depofited 
and  concreted  molecules  of  this  fait,  in  propor- 
tion as  it  quits  the  water,  the  folvent  acid  of 
which  efcapes  into  the  air.  By  this  fimple 
procefs  are  formed  the  calcareous  incruftations, 
the  ofteocollæ,  See.  when  the  vegetable  fub- 
itance  is  gradually  deftroyed,  and  when  it  leaves 
a fort  of  hollow  mould,  which  reprefents  all 
its  parts  with  great  exact  nefs.  The  carbonate 
of  lime,  depofited  in  minute  particles  in  this 
hollow  fubftanee,  allumes  the  form  of  the  ve- 
getable ; and  hence  arife  the  pretended  pétri- 
fications, which  were  formerly  defer ibed  with  a 
kind  of  complacency,  and  upon  which,  for  a 
long  time,  many  diflertations  were  written  and 
many  abfurd  fyftems  propofed  ; and  of  which 
the  production  is  fo  fimple  and  fo  eafy  to  be  ex- 
plained lin  ce  the  difeoveries  of  the  pneumatic 
doClrine. 


Article 


t 
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Art  i CLE  VIIL 

Of  the  Chemical  Properties  of  Vegetable  Sub - 
fauces  treated  by  the  Metals  ythe  Oxides  and 

the  Metallic  Solutions , 

L THE  metallic  fubftances,  their  oxides  and 
their  fohitions  do  not  prefen t,  any  more  than 
the  faits,  to  the  hiftory  of  chemiftry,  real  in- 
ftruments  that  have  yet  been  employed  in  the 
examination  of  the  chemical  properties  of  vege- 
tables, though  when  we  are  well  acquainted 
with  their  nature  and  their  energy,  it  is  eafy  to 
forefee  that  they  may  be  employed  for  this  pur- 
pofe  with  great  advantage.  If  we  except  fome 
particular  means  of  analyfis  that  have  been  put 
in  practice  only  by  Bergman  and  Scheele,  and 
fince  their  time  by  fome  chemifts  who  have  fol- 
lowed their  footfteps,  for  examining  the  new  acids 
which  they  have  difeovered,  the  action  of  thefe 
powerful  re-agents  lias  not  been  confidered  under 
any  general  point  of  view,  in  order  to  inveftigate 
and  appreciate,  in  their  collective  whole,  the 
chemical  properties  of  the  vegetable  fubftances. 
Ï fhall  here  endeavour  to  give  an  idea  of  the  ad- 
vantage which  maybe  derived  from  it,  by  infer- 
ferring  from  the  fmall  number  of  faCts  that  are 
known  concerning  this  aCtion,  what  it  may  be 
expected  hereafter  to  furniihto  this  new  branch 
of  chemiftry. 


2.  The 
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2.  The  metallic  fubftances  cohesively  prefen t 
only  three  modes  of  influence,  which  they 
experience  from  the  chemical  properties  of 
vegetable  fubftances.  Either  they  are  com- 
pletely unalterable  by  thefe  fubftances,  though 
fome  weak  alchemifts  have  attributed  to  lèverai 
vegetables  the  myfterious  power  of  changing 
the  properties  of  the  metals,  and  even  of 
effecting  their  tranfmutation.  Or,  they  are 
more  or  lefs  oxidable  by  thole  which,  bearing 
the  charaSer  of  acid,  are  capable  of  adting 
as  fuch  by  a more  or  lefs  powerful  attrac- 
tion for  the  metallic  oxides,  and  by  the  pro- 
perty of  effecting  their  formation  by  the  decom- 
pofition  of  the  water.  Thus  iron  and  cop- 
per are  fuddenly  coloured  and  gradually 
oxidated,  corroded  and  diffolved  by  the  four, 
afeerb,  and  more  or  lefs  ftrong  tailed  vegetable 
fubftances  as  by  the  pure  vegetable  acids 
themfelves.  Finally,  the  metals  are  coloured, 
fpotted,  covered  and  even  changed  into  metallic 
fulphurates  by  their  longer  or  fhorter  contact 
with  vegetable  fubftances  containing  fulphur, 
fuch  as  the  cruciferous  plants,  &c.  it  is  evi- 
dent that  the  two  latter  modifications  of  the 
chemical  properties  of  vegetables  with  refpedt 
to  mineral  fubftances  cannot  afford  any  very 
great  light,  but  only  a few  ideas,  or  general  data 
relative  to  the  vegetable  com  pofition. 

3.  The  metallic  oxides  are  more  ufeful,  and 
prefent  a much  ftronger  action  than  the  metals 

Vo l*  VI L L when 
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when  we  confider  them  under  the  fame  relation. 
The  quantity  of  oxigen  which  is  united  with 
them  here  performs  functions  more  or  lefs  fimi- 
lar  to  thofe  of  the  acids  which  have  been  exa- 
mined in  one  of  the  preceding  articles.  Thofe 
acids  in  particular  which  adhere  the  leaft  to  this 
combuftible  principle,  and  fuffer  it  the  moft 
eafily  to  be  feparated  from  their  Compofition, 
are  the  moft  capable  of  altering  the  vegeta- 
ble fnbftances  upon  which  thev  are  made  to  a6h 
It  is  thus  that  in  general  they  tend  to  difor- 
ganize,  to  deftroy,  to  bum  the  vegetable  com- 
pounds ; and  fuch  is  the  laft  term  of  their  adlion 
upon  thofe  compounds.  But  they  do  not  always 
carry  their  energy  to  this  extreme  point;  fre- 
quently they  yield  only  a portion  of  their  prin- 
ciple, which  penetrates  the  vegetable  fub- 
ftances,  thickens  and  condenfes,  or  fimply 
oxidates,  without  decompofmg  and  completely 
deftroying  them.  Such  is  the  habitude  of  the 
vegetable  oils  when  heated  with  the  me- 
tallic oxides,  and  which,  in  the  preparation  of 
plafters,  allume  confiftence  at  the  fame  time 
that  they  acquire  a kind  of  faponaceous  nature. 
It  is  by  the  fame  property  that  fo  many  vege- 
table liquors  become  more  or  lefs  denfe,  flaky 
and  tenacious,  when  metallic  oxides  are  added 
to  them,  and  particularly  when  they  are  heated 
with  thefe  fubftances. 

4.  A particular  action  takes  place  between  the 
metallic  oxides  and  the  colouring  parts  of  ve- 
getables : though  it  may  be  referred  in  general 

to 
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to  what  has  already  been  explained,  it  mu  ft 
however  be  remarked,  that  it  is.  ftill  ftronger 
on  account  of  the  attraction  which  fubfifts  be- 
tween thefe  two  kinds  of  bodies.  The  oxigen 
fee  ms  in  faCt  to  be  the  caufe  of  the  connection 
which  unites  thefe  two  luhftances  fo  clofely 
with  each  other,  for  the  metals  of  thefe  oxides  do 
not  prelent  the  fame  property  of  combining 
with  the  colouring  matters  ; but  the  combina- 
tion thus  formed  does  not  admit  of  the  fepa- 
ration  of  this  principle;  it  remains  united  at  the 
fame  time  both  to  the  oxide  and  to  the  colouring 
matter,  the  colour  of  which  it  exalts,  fixes, 
and  renders  more  permanent. 

5.  The  folutions  of  the  metals  in  acids 
produce  a great  variety  of  effeCts  with 
vegetable  matters,  and  their  aCiion  differs 
according  to  the  nature  of  thefe  compounds. 
We  /hall  fee,  in  the  hiftory  of  the  vegetable 
acids,  how  many  different  characters  they  p re- 
lent with  the  molt  of  thefe  folutions,  and  what 

C/ 

effects  fimple  and  complicated  attractions  take 
place  when  thefe  different  fubftances  are  mixed 
with  each  other.  It  is  neceffarv,  in  order  to 

w * 

comprehend  the  reciprocal  aCtions  of  the  metal- 
lic folutions,  and  of  the  vegetable  compounds, 
firft  to  feparate  in  the  mind  thofe  effeCts  which 
can  be  produced  by  the  faiine  bodies  analogous 
to  thofe  deferibed  in  the  fifth  feCtion  of  this 
work,  which  are  frequently  found  to  conftitute 
part  of  thefe  compounds;  otherwife  we  might 
attribute  to  the  vegetable  matter  wh^t  belongs 

L 2 only 
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only  to  fub fiances  foreign  to  its  nature,  which 
may  in  this  manner  be  mixed  with  it.  Thus 
the  precipitations  produced  by  thefulphates  and 
the  muriates,  which  the  vegetable  liquids  fo 
often  prefent  when  we  mix  them  with  the  nitric 
folutions  of  moft  of  the  white  metals,  muft  firft 
be  feparated  from  the  chemical  effects  which 
the  vegetable  fubftance  is  capable  of  producing. 
Thofe  effedts  are  known  by  the  form,  the  co- 
lour, and  efpecially  by  the  examination  of  the 
precipitates. 

6 . When  we  admit  this  firft  and  efiential  dif- 
tinéiion,  and  in  fome  meafure  fubtradt  from  the 
chemical  phenomena  produced  by  the  vegetable 
fubftances  mixed  with  the  metallic  folutions, 
thofe  which  belong  to  the  faits  already  known, 
we  find  that  the  fubftances  of  this  order  are 
either  preferred,  or  condenfed,  or  coloured,  or 
burned,  or  decompofed  and  precipitated  by 
the  metallic  faits.  Nothing  is  fo  frequent  as 
the  more  or  lefs  intenfe  coloration  of  white 
vegetable  fubftances  by  the  contact  of  metallic 
folutions  ; and  befides  the  fpots  of  all  kinds 
with  which  the  linen  cloths  employed  in  chemi- 
cal laboratories  become  covered  by  the  contact 
of  thefe  folutions,  this  kind  of  alteration  is 
proved  by  the  grand  and  beautiful  refults  of 
the  art  of  dyeing.  The  precipitation  occa- 
fioned  by  the  fame  compounds,  added  to  the 
vegetable  liquids,  takes  place  efpecially  with 
the  faps,  expreffed  juices,  infufions,  and  dé- 
codions. As  the  metallic  faits  are  themfelves 

decompofed 
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decompofcd  by  thefe  mixtures,  Citizen  Ber» 
thollet  has  propofed  to  employ  the  decodtion  of 
Peruvian  bark,  in  order  to  deftroy,  even  in  the 
ftomaclis  of  perfons  who  have  taken  them  in- 
confiderately  or  by  miftake,  the  effedls  of  the 
folutions  of  tartrite  of  antimony  and  pot-afh, 
and  of  the  fuper-oxigenated  muriate  of  mer- 
cury. 


Fourth  Order  of  Fa8s  relative  to  the  Vege* 

table  Compounds . 

Of  the  different  Vegetable  Matters  in  particular,  or 
of  the  immediate  Materials  of  Vegetables . 

Article  I. 

Concerning  what  is  to  be  underfood  by  the  ex- 
preffion  or  term  of  immediate  Materials  of 
Vegetables , and  of  their  feat  in  the  vegetable 
organization . 

1.  I HAVE  hitherto  fpoken  only  of  ve- 
getable compounds  in  the  aggregate,  and 
have  confidered  them  only  as  if  they  formed 
one  and  the  fame  fubftance,  the  nature  and  the 
general  properties  of  which  I have  explained  ; 
but  no  one  is  ignorant  that  the  matters  ex- 
tracted from  vegetables  are  really  very  different 
from  each  other  in  their  form,  their  confiftence, 
their  tafte,  their  fmell  ; no  one  confounds  fugar 

with 
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with  gum,  or  thefe  two  fubftances  with  oil, 
or  oil  with  wood  ftriéiîy  fo  called.  The  ufes  to 
which  each  of  thefe  principal  vegetable  matters 
is  applied  for  the  purpofes  of  life,  teach  every 
one  to  diftinguilh  them  from  each  other,  and 
fhow  that  it  is  not  only  in  the  different 
flruéture  of  their  parts,  for  example  of  their 
roots  compared  with  their  Italics,  their  leaves, 
their  flowers,  &c.  that  vegetables  differ  from 
each  other,  but  even  in  the  particular  and  dif- 
ferent bodies,  which  each  of  their  parts  contain 
feveral  at  the  fame  time.  Thus  the  fweet 
almonds  prefen t upon  their  ikin  a reddifli 
powder  which  is  removed  from  them  by 
friction,  in  their  interior  part  an  oil  which  is 
extracted  by  preflure,  and  a pulverulent  mafs, 
friable  and  white  like  ffarch,  which  remains  af- 
ter the  expreffion  of  the  oik 

2.  This  is  the  Ample  notion  of  what  I term 
immediate  materials  of  vegetables  ; they  are  all 
fubftances  varying  in  their  properties,  in  their 
tafte,  their  fin  ell,  their  folid  or  liquid  ftate,  their 
confidence,  their  nutritive,  medicinal,  or  poi- 
fonous  properties;  which  maybe  feparated  from 
the  different  parts  of  plants,  and  efpecially  from 
the  fame  part,  and  which  by  their  arrangement 
and  difpofition  in  this  part  do  immediately  con- 
ftitute  it.  Their  general  or  diftin&ive  character 
is  their  feparate  existence  in  the  different  parts 
of  the  plants,  and  efpecially  the  poffibility 
of  their  being  feparated  or  extracted  without 
experiencing  alteration  or  change  : fo  that 

they 
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they  are  obtained  abfolutely  fucli  as  they  were 
in  the  vegetable  compounds,  and  without  their 
having  been  caufed  to  undergo  any  alter- 
ation capable  of  rendering  their  nature  dif- 
ferent from  what  it  was  in  the  organs  of  the 
plants  of  which  they  really  formed  integrant 
parts. 

3.  It  is  on  this  account  that,  when  confidered 
with  refpedt  to  the  vegetables  to  which  they  be- 
long, and  which  are  more  compounded  than  they, 
becaufe  thefe  materials  only  conftitute  their  dif- 
ferent parts,  they  were  hr  ft  termed  the  immedi- 
ate principles  of  plants,  either  becaufe  they  were 
found  to  poifefs  the  property  and  the  character 
of  really  forming  the  vegetables  by  their  union, 
or*  becaufe  they  were  feparated  from  them  by 
an  immediate  analyfis,  or  by  immediate  means. 
This  is  the  reafon  why  I have  elfewhere  tie- 
fignated,  by  the  name  of  immediate  analyfis , 
that  in  which  we  obtain  by  a hrft  operation, 
and  without  complicated  apparatus  or  pro- 
ceffes,  the  matters  contained  in  a compound  ; 
and  I have  chofen  the  principal  and  moil  ft r ik- 
ing example  of  this  manner  of  anatyzing  ve- 
getables. It  is  fufficiently  evident  that  thefe 
materials  could  not  be  termed  principles , ex- 
cept fo  far  as  they  were  compared  with  the 
entire  plants  of  which  they  are  compofed  ; but 
this  is  an  expreffion  which  ought  not  to  be  re- 
tained, becaufe  they  are  not  really  principles  : ac- 
cordingly chemifts  formerly  employed  them  to 
furnilh  an  example  of  what  they  called  prin- 
ciples 
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ciples  principiatcd,  or  formed  themfelves  of 
other  principles  much  more  Ample  than  they.  I 
have  therefore  thought  I ought  to  relinquifii 
this  ancient  exprefliou  of  principles  of  vege- 
tables, and  fub  ft  itute  in  head  of  it,  that  of  im~ 
mediate  materials , which  very  well  expreifes  the 
notion  which  ought  to  be  formed  of  them 
relatively  to  the  vegetable  composition. 

4.  It  is  fcarcely  neceflary  here  to  repeat,  that 
all  the  immediate  materials  are  the  produis  of 
the  work  of  vegetation  ; it  is  only  of  impor- 
tance to  obferve,  that  a vegetable  fub  ft  an  ce,  or 
a vegetable  part,  never  confifts  of  a fingle  matter 
only,  but  of  feveral  at  a time,  which  may 
be  feparated  and  obtained,  disjoined  from  each 
other.  It  follows  that  each  of  the  imme- 
diate materials  of  vegetables  muft  be  placed 
in  a particular  kind  of  organs,  and  that  its 
fpecial  and  in  fome  meafure  individual  com* 
pofition,  is  owing  to  the  particular  ftruéture 
of  each  organ.  However,  it  is  not  to  be  fup- 
pofed  that  there  are  as  many  orders  of  vellels 
or  of  cells,  as  there  are  of  immediate  materials 
of  vegetables  : for  the  number  of  thefe  amounts 
at  leaft  to  twenty,  as  I ihall  foon  fhow  ; whilft 
the  number  of  orders  of  velfels  does  not  exceed 
five  that  are  different  from  each  other,  as  I 
have  fli own  in  a preceding  article.  It  follows 
therefore,  that  each  clafs  of  textures,  or  of  the 
organs  of  vegetables,  contains  a certain  number 

of  immediate  materials  different  from  each 

✓ 

Other.  What  I am  about  to  fay  concerning 

the 
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the  method  of  obtaining  thefe  materials  will 
confirm  this  affertion,  as  we  may  actually  ex- 
tract from  a Angle  texture  fometimes  three  or 
four  of  thefe  different  materials. 


Article  II. 

Of  the  Manner  of  extracting  the  immediate 
Materials  of  Vegetables . 

1.  THE  character  of  the  immediate  materials 
of  vegetables  being  to  prefent  all  the  properties 
which  they  had  in  the  plants  themfelves,  of 
which  they  formed  part,  it  is  evident,  that  in 
order  to  obtain  them  fuch,  we  mult  employ 
means  which  cannot  in  any  manner  alter  them. 
If  each  of  thefe  materials  were  particularly 
placed  in  a very  diftinct  fituation,  it  would  be 
fufficient  to  know  this  fituation  for  each  of 
them,  and  to  extract  the  fubftance  which 
we  wifhed  to  obtain  by  detaching  this  part; 
and  in  this  cafe  the  procefs  would  be  entirely 
mechanical.  This  method  is  practicable  only 
for  fuch  of  the  materials  as  are  contained,  in 
the  liquid  form,  in  particular  cells,  or  with  fuch 
as  in  the  folid  or  pulverulent  form  are  feparated 
and  covered  with  a cruft  or  membranous  co- 
vering, or  laftly,  with  fome  which,  being 
infulated  and  produced  by  a particular  ex~ 
cretioHj  are  found  pure  on  the  outfido  of 

the 
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the  vegetables,  or  of  fome  of  their  organs, 
whether  upon  the  bark,  or  upon  the  leaves,  or 
between  the  open  parts  of  the  flowers,  or  upon 
the  furface  of  the  .fruits. 

2.  It  refaits  from  this  diftinhtion,  that  there 
arc  firft  of  all  three  mechanical  methods,  all 
equally  fimple  and  equally  certain,  of  extract- 
ing; or  obtaining;  fome  of  the  immediate  mate- 

V.J  O 

rials  of  vegetables.  When  thefe  materials,  fre- 
quently  fufceptible  of  becoming  thick  in  the 
air,  iffue  fpontaneoufly  in  the  liquid  form  from 
certain  points  of  the  furface  of  plants,  whether 
through  the  extremities  of  dilated  vefiels,  or 
through  the  fifiures  and  crevices  which  are 
formed  in  confequence  of  a kind  of  plethora 
or  turgefcence,  which  has  violently  dif- 
tended  the  tides  of  thefe  vefiels,  we  fimply 
gather  them  by  hand.  It  is  in  this  man- 
ner that  the  gums,  the  refus,  and  the  bal- 
fams,  are  collected  : nature  herfelf  preparing 
thefe  juices  in  a peculiar  clafs  of  veffels,  caufes 
them  to  iffue  out  by  a real  fecretion  and  excre- 
tion fimilar  to  what  takes  place  in  animals.  I 
have  indicated  this  general  procefs  elfe  where,  un- 
der the  name  of  the  natural  mechanical  analyfis. 
We  fee  that  it  affords  immediate  materials. 

3.  Some  immediate  materials  of  vegetables, 
though  very  abundant  in  the  interior  of  thefe 
organized  and  living  bodies,  iffue  from  them 
with  difficulty  and  in  fmall  quantity,  or  even 
in  fome  circum fiances  not  at  all.  Human  in- 
duftryhas  difcovered  how  to  remedy  this  incon- 
venience* 


CHEMICAL  CHARACTERS  OF  VEGETABLES.  155 

venience,  and  to  adopt  afimple  method  of  aug- 
menting their  tardy  emiffion  at  pleafure,  or 
determining  it  when  it  does  not  take  place  fpon~ 
taneoufly.  Thus  the  refin ous  trees  are  bored 
with  tools,  in  order  to  obtain  the  juices 
which  then  flow  abundantly;  the  heads  of  pop- 
pies are  cut  to  extract  from  them  the  white 
juice,  which,  as  it  dries  upon  the  exterior  tides 
of  thefe  capful  es,  forms  opium;  and  the  leaves 
of  the  aloe,  the  ftalks  of  the  euphorbium,  the 
roots  of  the  fcammony,  the  trunks  of  many 
trees,  in  order  to  obtain  the  extractive  or  num- 
refmous  juices  which  are  contained  in  them 
more  or  iefs  abundantly.  It  is  alfo  by  this  pro- 
cefs  that  the  manna  is  extracted  from  the  afh. 
See.  the  fap  from  the  birch,  the  yoke-elm,  the 
beech,  the  vine,  the  faccharine  juice  from  the 
fugar-maple,  the  elaftic  gum  from  the  hevoea- 
caoutchouc. 

4.  In  other  cafes,  when  the  proper  juices 
which  reprefen t fome  immediate  materials  of  ve- 
getables, are  inclofed  in  numerous  vehicles  ar- 
ranged in  fome  parts  that  are  infulated,  or  may 
eafiiy  he  infulated,  thefe  veficles  are  opened  by 
means  of  rafps,  or  the  more  or  lefs  foft  and 
delicate  texture  which  covers  them  is  taken 
off,  and  they  are  exprefled  either  with  the 
hand  or  with  the  aid  of  a prefs  : in  this  manner 
the  juice  is  feparated  from  the  folid  and  disor- 
ganized parenchyma  belonging  to  the  veficles 
}n  which  it  was  inclofed.  Thus  the  volatile  oil 

is 


156  CHEMICAL  CHARACTERS  OF  VEGETABLES, 

is  extracted  from  the  cellular  fkins  of  the  ie~ 
mon,  orange,  and  bergamot. 

5,  This  kind  of  diffection,  though  grofs  and 
di {organizing,  is  not  always  fufficient  for  ob- 
taining feveral  of  thefe  liquid  materials.  When 
they  are  deeply  hidden  in  veffels  which  occupy 
the  whole  thicknefs,  the  whole  continuity,  and 
efpecially  the  deep  part  of  a frefh  vegetable,  or 
in  cellules  formed  in  the  very  centre  of  the 
fruits  ; when  thefe  juices  cannot  he  extracted 
except  after  the  whole  texture  has  been  entirely 
bruited  or  completely  de  ft  roved  ; when  they  are 
intimately  mixed  with  pulpy  or  pafty  fubftanc.es 
which  are  impregnated  with  them  : we  are  then 
obliged  to  bruife,  to  grind,  or  to  pulverize  thefe 
vegetables  or  parts  of  vegetables,  and  to 
fubjeci  the  pulp  or  the  pafte  which  is  thus 
formed  to  the  more  or  lets  violent  force  of  a 
prefs.  In  this  manner  the  oily  and  feculent 
feeds  are  treated,  in  order  to  extract  the  oil  from 

them,  and  the  tender  and  fucculent  plants,  in 

« 

order  tofeparate  their  juices.  Bruifing  or  violent 
preffure  generally  caufes  feveral  of  the  liquid  im- 
mediate materials  to  run  out  at  thefame  time,  with 
part  of  the  fibrous,  mucous,  feculent,  or  ligneous 
parenchyma,  which  formed  the  folid  portion; 
but  repofe  and  decantation  are  generally  fufficb 
ent  for  purifying  thefe  materials,  and  feparating 
them  with  fufficient  exa61nefs,  without  any 
other  means. 

6.  Filtration  through  linen  or  paper  is  one 

of 
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of  the  moft  fimple  and  mo  ft  certain  means  of  fe- 
parating  feveralof  the  immediate  materials  of  ve- 
getables when  confounded  together  in  a liquid: 
the  light  fecula,  which  renders  the  juices  turbid, 
the  mucous  juices  mixed  with  refmous  or  oily 
bodies  that  do  not  pafs  through  line  paper  al- 
ready moiltened,  are  very  eafily  feparated  from 
each  other  b)T  this  mechanical  procefs.  Mere  re- 
pofe  is  frequently  fufficient  for  obtaining  this 
reparation.  Thus,  for  example,  the  acid  ex- 
preffed  juice  of  lemons,  of  oranges,  of  cur- 
rants, of  cherries,  &e.  when  kept  for  fome  time, 
depolits  a more  or  lefs  confiderable  quantity  of 
in  lip  id  gelatinous  mucilage,  which  was  at  firft 
diffolved  in  the  acid  : but  aim  oft  always  this 
reparation,  this  kind  of  parting  by  the 
operation  of  time,  is  effected  only  by  virtue 
of  an  intimate  alteration,  of  a more  or  lefs  ad- 
vanced change  in  the  very  nature  of  the  ve- 
gctable  liquids,  which,  as  1 have  already  iliowig 
are  extremely  fubjedt  to  decompofitiom  We 
ought  not  therefore  to  have  recourfe  to  this 
means  for  obtaining  the  different  immediate  ma- 
terials contained  in  thefe  liquids,  except  in  the 
cafes  where  they  feparate  very  fpeedily,  and  be- 
fore we  have  caufe  to  fufpedt  any  alteration  in 
the  combination  of  thefe  materials  ; an  altera- 
tion which  fometimes  takes  place  very  fpeedily. 

7.  When  the  immediate  materials  which  we 
with  to  feparate  are  in  the  folid  form,  and  fuff 
ceptible  of  affuming  that  of  powder  by  tritura- 
tion or  pounding,  after  they  have  been  reduced 

into 
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into  a pulp  or  pafte,  either  with  the  water  of 
verdure  of  the  vegetable  parts  which  contain 
them,  or  of  foreign  water  which  may  be  added 
to  them  while  pounding  or  biuifingthem  by  dif- 
ferent means, — they  are  then  diluted  with  a large 
quantity  of  frelh  water,  which  by  feparating 
all  the  pulverizable  molecules,  from  each  other 
keeps  them  fir  ft  for  fome  time  fufpended,  and 
afterwards  depofits  or  precipitates  them  more 
or  lefs  pure,  infulated  and  feparated,  or  de- 
prived of  the  portion  of  foluble  matter  foreign 
to  the  pulverulent  materials  that  remain  in  the 
water.  This  kind  of  walking  is  particularly  em- 
ployed in  order  to  obtain  the  amilaceous  and 
the  fibrous  feeula. 

8.  All  the  means  that  we  have  hitherto 
enunciated  are  entirely  mechanical  ; there  are 
fome  others  which,  without  being  equally  fimple 
but  appertaining  to  fome  chemical  operations, 
do  not  however  require  i n fini  men  ts  or  a diions 
fufticiently  powerful  to  alter,  or  at  leaft  fen- 
fibly  to  change  the  nature  and  tire  compofition 
of  the  immediate  materials  of  vegetables.  Such 
is,  in  lèverai  circmnftances  of  this  extraction  of 
the  immediate  materials  of  plants,  is  the  adtion 
of  fire.  Frequently  thefe  materials,  being  deeply 
hidden  or  intimately  contained  in  the  interior  of 
the  vegetable  cells,  where  they  are  at  the  fame 
time  folidified  and  attached  to  their  fur  fa  ce, 
cannot  be  extradted  from  them  by  mechanical 
means  ; fimple  dilfedtion,  pounding,  walking, 
are  then  no  longer  capable  of  detaching  them 

from 
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from  the  places  to  which  they  adhere,  and  fe- 
parating  them  in  order  to  obtain  them  alone. 
Frequently  alfo,  though  they  do  not  polTefs 
the  Fo lid  form  which  I have  juft  mentioned,  hut 
are  in  the  liquid  form,  their  imperceptible 
drops  are  contained  in  inch  fmall  cells,  and  at 
the  fame  time  furrounded  with  fuch  dry  tegu- 
ments, that  it  would  be  in  vain  to  attempt 
to  extract  them  by  all  the  procédés  of  trituration 
and  of  p refui  re  that  have  been  indicated.  In  this 
cafe  by  macerating  the  vegetable  parts  which 
contain  them  for  fome  hours  in  eold  water,  the 

4 ' 

tides  of  the  cells  in  w hich  they  are  contained  be- 
come  foftened  and  diftended  ; the  fmall  drops  or 
the  lamellated  flakes  of  the  immediate  materials 


of  which  I fpeak  begin  to  be  infulated,  and  de- 
tached ; and  by  afterwards  applying  a gentle 
heat  to  the  vegetable  parts  thus  macerated, 
the  caloric  which  penetrates  the  molecules  of 
the  immediate  materials  we  whh  to  obtain 
fufes  them  when  they  are  folid,  detaches 
them  more  when  they  are  liquid,  and  at  lait  vo- 
latilizes them,  gives  them  the  form  of  vapour, 
and  enables  them  to  he  extracted  by  di  ft  ill  at  loin 
This  is  what  happens  in  the  cliftillation  per- 
formed in  order  to  obtain  the  volatile  or  effen- 
tial  oils.  It  is  evident  that  this  chemical  proeefs 
is  founded  upon  the  property  which  thefe  im- 
mediate materials  poffefs,  of  being  fufed  and 
reduced  into  vapour  without  undergoing  any 
kind  of  alteration  in  their  nature  and  compo- 
fition.  There  are,  however,  very  few  of  thefe 

materials 
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materials  that  are  fufceptible  of  being  difen  - 
gaged  in  this  manner  without  alteration,  by 
the  mere  filling  and  volatilizing  aCliori  of 
the  fire. 

9.  But  fin  ce  many  other  of  thefe  materials, 
placed  in  the  fame  condition  as  the  preceding, 
that  is  to  fay,  inclofed  in  final  1 cellules,  or 
thick  and  folid,  fo  as  not  to  be  capable 
of  being  extracted  by  any  means  of  tapping, 
are  at  the  lame  time  foluble  without  being  al« 
tered  by  water,  alcohol  the  oils,  and  fome- 
times  even  by  the  acids  very  much  diluted  : for 
want  of  other  practicable  procédés  for  their 
extraction,  one  or  the  other  of  thefe  fol vents  is 
ufed  in  order  to  obtain  them  feparate.  Some- 
times indeed  two,  or  even  more,  of  thefe  im- 
mediate products  of  vegetation  are  diflblved  at 
the  fame  time  in  the  fame  liquid  employed  for 
extracting  them  : different  means  are  then 
ufed  in  order  to  obtain  them  feparate  ; flow 
evaporation,  the  admixture  of  different  liquids, 
and  fometimeseven  certain  appropriate  re-agents 
anfwer  this  purpofe.  Here  alfo,  as  in  all  the 
foregoing  procédés,  we  imitate  the  method  of' 
nature,  which,  by  the  aqueous  folution  of  the 
fap  or  of  the  proper  juices,  carries  the  imme- 
diate materials  of  plants  towards  the  furface  of 
thefe  organized  bodies,  and  frequently  caufes 
their  reparation  by  evaporation  to  enfue  by  the 
atmofpherieal  air  and  heat. 

10.  In  a.  word,  all  the  operations,  whether 
mechanical  or  chemical,  but  not  alterant,  which 
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are  praCtifed  in  order  to  procure  the  different 
immediate  materials  of  vegetables,  and  the  dif- 
ferent products  to  which  vegetation  has  given 
rife,  however  varied  they  may  be,  even  in  the 
concile  account  which  I have  given  of  them, 
and  {till  more  fo  in  the  genius  and  the  refources 
of  the  chemift  who  willies  to  obtain  them,  co- 
incide in  this  fingle  point,  that  they  feparate 
without  caufing  them  to  undergo  any  change 
which  can  alter  their  nature,  the  different  mat- 
ters which  are  contained  in  an  entire  ve- 
getable ; that  they  enable  us  to  diftinguith 
thefe  matters,  and  afterwards  to  examine 
each  in  particular,  in  order  to  determine  their 
characters,  properties,  relative  differences  and 
composition  ; fo  that  the  mutual  extraction  and 
reparation  of  all  thefe  immediate  materials  is 
the  firft  fpecies  of  analyfis  that  is  applied  to  ve- 
getables. 


Article  III. 

Of  the  Enumeration  and  Clarification  of  the 
immediate  Materials  of  Vegetables . 

1.  WHEN  we  have  fucceeded  in  finding  the 

O 

means  of  extracting  and  feparating  from  each 

other,  the  different  matters  which  form  the  ve- 

\ 

getable  compounds,  and  have  thus  become  ac- 
quainted with  what  are  termed  the  immediate 
' Vox»  VII  * M materials 
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materials  of  plants,  the  hrft  queftions  which 
prefent  themfelves  to  the  mind  relate  to 
the  number  and  difference  of  thofe  mate- 
rials themfelves.  We  afk  ourfelves  by  what 
characters  we  may  know  this  difference  of  the 
materials  from  each  other,  and  to  what  number 
their  fpecies,  or  rather  their  genera,  amount 
Under  this  double  queftion  is  comprehended 
the  expofition  of  what  I term  the  claffiffcation 
and  enumeration  of  the  immediate  materials. 
In  order  to  underhand  them  well,  we  muff  revert 
to  the  period  when  chemifts,  informed  by  the 
proceffes  of  the  arts,  and  efpccially  by  the 
pharmaceutical  manipulations,  that  they  might 
extract  from  a vegetable,  or  from  the  different 
parts  of  a vegetable,  from  its  root,  its  ftalk,  or  its 
leaves,  matters  different  from  each  other, — -and 
having  endeavoured  to  compare  thefe  matters  with 
each  other,  muff  have  found  that,  notwithstand- 
ing the  very  remarkable  difference  fubfifting  be- 
tween the  numerous  vegetables  that  ornament 
the  furface  of  the  globe,  approximations  may 
however  be  eftablhhed  between  materials 
which  were  feparated,  frequently  even  from 
plants  the  moft  oppofite  to  each  other  in  their 
itruéture  and  their  properties, 

2.  It  wTas  then  that  forming  for  the  firft  time 
a diftinbl  idea  of  the  vegetable  compofition, 
they  difeovered  that  fimilar  materials  were 
found  in  all  plants,  and  they  began  to  form 
thofe  approximations  which  I have  juff  men- 
tioned» They  faw  that  amongft  thefe  materials 

fome 
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Tome  were  liquid,  others  more  or  lefs  folid  ; 
fome  foluble,  others  infoluble  in  water;  fome 
had  a glutinous  confidence,  others  more  or  lefs 
fluidity;  that  fome  were  inflammable,  and  immif- 
cible  with  water  ; that  others  had  not  the  fame 
inflammability,  nor  the  fame  immifcibility  ; in 
a word,  they  thus  formed  feries  of  characters 
or  properties  which  ferved  to  diftinguifh’  thofe 
materials  from  each  other.  Hence  gradually 
arofe  the  diftinCfion  and  the  clarification  of  what 
they  have  fo  long  termed  immediate  principles 
of  plants.  The  number  of  thefe  principles  foon 
increafed  in  proportion  as  the  refearches  of 
chemifts  were  multiplied,  and  as  the  neceffity  was 
felt  of  regularly  arranging  thefe  immediate  ma- 
terials in  a methodical  order. 

3.  Suppofmg  that  we  already  know,  and  are 
able  to  colleCt,  all  the  immediate  materials,  the 
union  of  which  forms  in  particular  the  collec- 
tive whole  of  the  vegetable;  let  us  imagine,  in 
order  to  reprefen t this  whole,  and  to  proceed 
with  order  to  the  vegetable  analyfis,  ail  the 
plants  mixed  and  pounded  as  it  were,  forming 
together  only  a Angle  mafs  produced  by  ve- 
getation confidered  in  its  totality,  fubjeCtcd 
afterwards  to  the  different  means  of  extraction 
which  I have  deferibed,  and  feparable  into  a 
feries  of  different  matters  ; let  us  imagine  this 
reparation,  carried  to  the  point  which  we  can- 
not pafs  without  deftroyiug  the  compofition 
itfelf,  and  changing  the  nature  of  thole  differ- 
ent matters.  This  is  the  notion  which  we  have 

M 2 to 
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to  form  of  the  products  of  the  immediate  ana- 
lyfis,  or  of  the  immediate  materials  of  vege« 
tables.  Each  of  them  is  then  no  longer  con- 
fidered  as  belonging  in  particular  to  fuch  or 
fuch  a plant,  but  to  the  colledive  whole  of  ve- 
getable compofition,  to  the  whole  mafs  of  ex- 
ifting  plants.  Each  of  them,  of  an  identical 
general  nature,  reprefents  in  fome  fort  the  fame 
matter  exifting  in  all  vegetable  bodies.  For 
example,  the  gummous  juice  and  the  faccha- 
rine  juice  are  the  fame  in  all  vegetables  ; in 
every  plant,  or  part  of  a plant,  from  which 
they  have  been  taken,  they  are  exadiy  the  fame: 
fo  that  with  only  a few  vegetables,  provided  we 
choofe  them  in  fuch  a manner  that  they  can  fur- 
nifh  all  the  compounds  which  have  hitherto  been 
admitted  amongft  the  immediate  materials  of 
plants,  we  may  be  confidered  to  proceed  in  tire 
vegetable  analyfis  in  its  whole  extent. 

4.  Undoubtedly  we  cannot  yet  be  certain 
that  we  have  arrived  at  the  complete  difcovery  of 
all  the  immediate  materials  of  vegetables  : that 
we  have  ex  traded  and  know  them  all,  that  there 
remains  nothing  more  to  be  difcovered  amongft 
thefe  materials  ; — fuch  an  aftertion  would  even 
be  repelled  by  the  eight  or  ten  new  prin- 
ciples, acids  and  others,  that  have  been  difco- 
vered within  thefe  twenty  years  paft,  which 
have  been  added  to  the  catalogue  of  thofe  which 
had  before  been  known  and  diftinguifhed.  Un- 
doubtedly this  catalogue,  fo  far  from  being  conn 
pleted  at  the  prefent  day,  is  perhaps  incapable 
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of  ever  being  fo,  nor  can  we  confine  within  any 
limits  what  hill  remains  to  be  done  in  this  re» 
fpedl  by  the  human  intellect.  However,  it  is 
necefifary  to  eilablifh  a kind  of  boundary  in  the 
prefent  ftate  of  our  knowledge  ; it  is  necefiary 
while  confidering  the  fcience  at  the  point  of  per» 
fedtion  to  which  it  has  arrived,  even  were  it  only 
in  order  to  draw  up  the  catalogue  of  the  no» 
lions  that  have  been  acquired,  to  prefent  an 
enumeration  of  thefe  materials  ; and  it  is  in  or» 
der  to  prefent  this  enumeration  that  the  moil 


able  and  moil  ingenious  chemiils  have  particu- 
larly occupied  themfelves  for  fome  years  pail. 

5.  Some  have  taken  for  the  bafis  of  the 
claiiifi cation  which  they  have  adopted,  the 
mode  itfelf  in  which  they  were  extracted,  or 
the  order  of  analyfis.  Thus  Rouelle,  in  his 
table  of  the  vegetable  kingdom,  has  treated  fuc- 
ceflively  of  the  analyfis  of  plants,  or  of  the 
materials  feparated  by  a gentle  or  a violent  fire, 
by  water,  by  fermentation,  and  by  alcohol  ; others 
have  followed  a method  relative  to  the  order  of 
the  diffedlion  of  the  plants,  or  of  the  natural 
and  fimple  extradiion  of  their  materials  with 
refpecl  to  the  ftrudlure  or  the  different  va  feu- 
lai fyilems  of  vegetables  : this  is  the  courfe 
which  Bucquet  has  followed.  Some  others 
have  founded  their  principal  divifions  upon 
the  properties  made  ufe  of  in  common  life, 
or  in  the  arts.  Mod  have  confidered  them  in 
no  other  point  of  view  than  that  of  medi- 
cinal preparations,  and  have  followed  only  a 

pharma- 
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pharmaceutical  order.  A very  great  number 
have  fimply  treated  of  thefe  materials  according 
to  the  feries  of  different  operations  to  which 
they  are  fubjecled.  None  of  thefe  methods  has 
yet  been  fyftematic,  and  founded  upon  a com- 
parifon  of  the  properties  of  the  different  imme- 
diate materials  of  vegetables. 

6.  When  we  confider  in  the  molt  general 
manner,  or  under  the  mo  ft  extenfive  point 
of  view,  the  different  modes  of  claffifying 
the  products,  or  immediate  materials  of  plants, 
we  find  that  only  four  principal  methods 
of  divifion  or  of  claffification  can  be  admit- 
ted amongft  them.  And  in  fa<5t  we  may  foB 
low  firfi;  the  anatomical  order,  and  examine  fuc- 
cefiively  the  materials  of  the  roots,  the  bark, 
the  ftems,  the  woods,  the  leaves,  the  flowers, 
the  fruits  and  the  feeds,  or  even  directing  our 
Attention  to  the  interior  ftruéture,  thofe  of  the 
common,  the  proper,  the  utricular,  and  the 
cellular  veffels.  But  this  firfi:  order  reprefents  in- 
ceffantly  the  fame  objects  which  we  fhould  thus 
be  obliged  inceffantly  to  reconfider  ; for  each 
of  the  parts  of  plants,  though  very  differ- 
ent in  their  ftrudture  and  refpebtive  fituations, 
frequently  contain  matters  analogous  to  thofe 
which  are  contained  in  others,  and  it  is  evident 
that  the  mere  feat  or  place  does  not  indicate  a 
difference  fufficicntly  confiant  or  fufficiently 
marked  to  afford  a certain  bafisforthe  diftinélions 
to  be  eftablilhed  between  thofe  different  mate- 
rials* 
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We  may  choofe  for  this  bafis  the  properties 
themfelves  of  the  materials,  didinguifliing 
them  into  nutritive  or  alimentary,  medicinal, 
combudible,  textile,  fermentefcible,  folid  and 
permanent,  &c.  But  this  fécond  method,  which 
may  have  its  advantages  in  the  applications  of 
the  fcience,  has  however  too  few  relations  with 
the  philofophical  views,  and  the  individual  pro- 
grefs  of  the  latter,  for  it  to  be  capable  of  afford- 
ing the  advantage  which  is  fought  in  it. 

7.  A third  method  of  didinéiion  between 
thefe  feveral  vegetable  bodies  or  compounds 
might  be  founded  upon  the  really  chemical 
charadfers,  or  the  intimate  properties  by  which 
they  are  feparated  and  known.  For  example, 
fome  immediate  materials  are  mucous,  others 
are  faccharine,  fome  are  acid,  fome  oily  and  in- 
flammable ; fome  are  coloured,  fome  folid  and 
infoluble,  and  fome  approach  to  the  animal  fub- 
fiances.  We  might  even  combine  with  this 
fird  divifion  that  which  confiders  the  materials 
with  refpedt  to  their  hate  or  confidence  as  li- 
quid, foft,  fibrous,  glutinous,  lamellated,  pul- 
verulent ; thofe  alfo  which  diftinguifh  them  by 
their  take  into  fweet  and  infipid,  fweet  and 
and  faccharine,  acid,  acerb,  bitter,  acrid  ; by 
their  fmell,  into  odorant,  inodorous,  fetid,  aro- 
matic. This  method  of  difpofmg  the  materials 
of  vegetables  is  one  of  the  mod  ufeful  and  mod 
philofophical  ; it  depends  upon  the  chemical 
properties  on  the  one  hand,  whild  on  the  other 
jit  leads  to  the  knowledge  of  the  advantageous 
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or  ufeful  properties:  it  therefore  in  every  refpeci 
merits  the  preference  beyond  the  two  firft,  and 
it  will  foon  be  feen  that  it  is  the  method  to  which 
I approach  the  neareft. 

8.  Laftly,  the  fourth  method,  the  moft  phi- 
lofophical  of  all,  which  fuppofes  the  created 
advancement  in  the  fcience,  and  which  can 
yet  be  prefented  only  in  idea  or  expectation,— 
which,  in  a word,  is  far  from  being  able  to  be 
brought  to  that  point  of  perfection  which  it 
may  hereafter  attain,  and  which  will  then  be 
followed  with  one  accord  by  all  who  fhall 
occupy  themfelves  with  the  ftudy  of  nature, 
is  that  which,  founding  itfelf  upon  the  pro- 
■grefs  of  vegetation,  of  vegetative  chemiftry, 
fhall  arrange  the  immediate  materials  according 
to  the  order  of  their  fucceffive  formation  in 
plants,  and  difpofe  thefe  materials  according  to 
time  and  the  periods  of  their  appearance  and 
their  creation.  In  order  to  comprehend  this  laft 
divifion  perfectly,  I muft  here  mention,  that  not- 
withftanding  the  little  real  progrefs  which  che- 
mical fcience  has  yet  made  in  the  knowledge 
of  the  phenomena  of  the  growth,  and  of  the 
particular  vitality  of  the  plants,  it  has  however 
already  elevated  itfelf  fo  much  in  its  conceptions 
and  experiments,  as  to  know  that  the  imme- 
diate materials  of  vegetables  are  formed  fuccef- 
fively,  at  different  periods  of  vegetation,  that 
each  of  them  belongs  in  forne  meafure  to  one  of 
thefe  periods;  for  example,  the  mucous  fapand 
the  mucilage  to  the  fir  ft  periods  of  vegetation, 

the 
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the  faccharine  fubftance  to  the  germination  and 
the  maturation  of  the  fruits,  the  ligneous  fub~ 
ftance  to  the  growth  and  frutefcence,  the  oil  and 
the  wax  to  the  fructification  ; that  all  thefe  dif- 
ferent materials  are  only  progreffive  modifica- 
tions of  the  fame  matter,  of  a Angle  primitive, 
ternary  or  quaternary  compound,  which  feems  to 
commence  with  the  fappy  gum,  and  to  finifh  with 
the  wood  and  bark;  and  that  by  thus  invefti- 
gating,  either  from  an  attentive  examination  of 
the  phenomena  of  vegetation  themfelves,  or  by 
a comparative  analyfis  of  the  different  vege- 
table materials,  an  analyfis  placed  in  feme  mea- 
fure  at  the  other  extremity  of  this  philofophic 
chain,  we  fhall  be  able  hereafter  to  find  out  the 
order,  the  fucceffion,  the  epocha  of  the  forma- 
tion of  each  immediate  vegetable  matter. 

9,  It  is  by  combining  thefe  two  bales,  as 
far  as  the  hate  of  the  fcience  has  permitted  me, 
the  chemical  characters  on  the  one  hand,  and 
the  fucceffion  or  the  relative  period  of  the  for- 
mation on  the  other,  that  I fhall  here  give  the 
claffiification  and  the  enumeration  of  the  imme- 
diate materials  of  vegetables,  the  number  of 
which  I reduce  to  twenty  different  matters,  viz. 

A.  Sap. 

B.  Mucous  matter. 

C.  Sugar. 

Z).  Vegetable  albumen. 

E.  Vegetable  acid  or  acids. 

F.  Extractive. 

G.  Tanin. 

Il,  Starch* 


L Gluten, 
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J.  Gluten* 

<* 

K.  Colouring  matter, 

L.  Fixed  oil 

M.  Vegetable  wax, 

jV  Vegetable  oil 

O.  Camphor. 

P.  Refm, 

Q*  Gum  refin, 

it.  Balfam. 

S.  Caoutchouc® 

T.  Ligneous  matter. 

U.  Suber. 

10.  I muft  obferve,  that  of  the  twenty  mate- 
rials which  I have  juft  enumerated,  the  fix  firft 
are  frequently  diffolved  in  the  water  of  the 
plant,  circulating  with  the  fap,  or  are  fufceptible 
of  diffolving  in  the  water  which  we  add  to  them  ; 
the  three  following,  the  ftarch,  the  gluten, 
and  the  colouring  matters,  have  a pulverulent 
or  lamellated  form  ; the  oily  fubftances,  front 
the  fixed  oil  to  caoutchouc  inclufively,  in-® 
flammable  and  infoluble  in  water,  are  inclofed 
in  particular  cells  or  veffels  ; and  the  two  laft, 
the  ligneous  fubftance  and  the  fuber,  form  the 
folid  infoluble  part,  the  common  fupport  and 
integument  of  all  the  parts  of  vegetables.  Of 
thefe  twenty  fubftances,  there  are  at  leaft  four 
which  have  been  miftaken  by  the  chemifts  be- 
fore me,  or  which  they  have  not  diftinguifh- 
ed  from  the  other  materials,  or  have  ne* 
gle&ed  to  ftudy  as  particular  products;  thefe 
are  the  albumen,  the  wax,  the  ligneous  matter, 
and  the  fuber.  Each  of  thefe  immediate  ma- 
terials, 
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terials,  the  properties  of  which  I am  about  to 
examine,  ought  to  be  confidered  as  a peculiar 
genus  of  vegetable  compounds,  to  which  the 
fpecies  or  varieties  will  be  referred,  according 
to  the  flight  differences  they  poflefs  in  the  dif- 
ferent vegetables  : in  examining  each  of  thefe 
bodies,  I ill  all  confider  fucceffively  and  in  the 
fame  order  for  all. 

A.  The  feat  orfituation  which  it  occupies, 

B.  The  procefles  for  its  extraction, 

C.  Its  chemical  properties. 

D . Its  chemical  products. 

E.  Its  fpecies  or  varieties, 

E.  Its  ufes. 


Article  IV. 

Of  the  firft  of  the  immediate  Materials  of 
Vegetables , namely  the  Sap. 

A.  Scat. 

1*  I CONSIDER  the  fap  as  the  fir  ft  of  the  im- 
mediate materials  of  vegetables,  becaufe  this  is  the 
liquid  which  in  faCt  fhows  itfelf  the  firft  in  veger 
tation.  When  the  motion  which  takes  place 
in  trees  and  plants  at  the  firft  warmth  of 
fpring,  and  after  the  long  fleep  into  which  they 
have  been  funk  by  the  cold  of  the  winter,  be- 
gins to  dilate  their  buds,  and  caufe  their  leaves 

to 
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to  unfold  themfelves,  the  fap  which  fwells  the 
common  veffels,  and  perhaps  even  at  this  period 
all  the  orders  of  veffels  of  thefe  organized  bo- 
dies, opens  as  it  were,  by  its  progrefs,  the  fcene 
of  vegetation;  it  afcends  from  the  root  into  the 
ilem,  and  from  this  by  the  medullary  prolonga- 
tions under  the  bark,  and  to  all  the  extremities 
of  the  trees  and  plants  which  it  dilates,  which 
it  develops,  and  which  caufes  it  to  grow  with 
greater  or  lefs  activity.  In  this  plethora,  this 
general  turgefcence  of  the  veffels  of  thefe  bodies, 
fome  parts  of  their  fides  are  unable  to  refift  the 
diftenfion  which  they  experience  ; ffffures,  cre- 
vices are  formed  ; the  fap  opens  itfelf  a vent  on 
all  tides,  and  flows  out  with  more  or  lefs  force, 
either  by  the  cortical  Mures,  or  in  the  vicinity 
of  the  buds,  or  at  the  extremity  of  the  {talks. 

B.  Extraction. 

2.  If  we  cut  young  branches  at  this  period 
of  the  motion  of  the  fap,  and  place  the  extre- 
mity  that  has  been  cut  in  a bottle,  there  iffues  out 
a quantity  of  this  liquid  fufficient  to  enable  us 
to  obtain  nearly  half  a kilogramme  (from  twelve 
to  fixteen  ounces)  in  twentv-four  hours.  If  we 
pierce  the  trunk  of  the  tree  horizontally  with  an 
auger,  there  runs  out  a fufficiency  to  enable  us 
to  collect  quantities  ufeful  in  feveral  of  the 
arts,  and  efpecially  in  the  preparation  of  an 
acidulous  and  vinous  liquor,  much  employed 
and  very  ufeful  in  feveral  of  the  forefls  of  Ger- 
many. 


SAP  OF  VEGETABLES. 


17S 


many.  In  America,  the  fap  of  feveral  kinds  of 
maple  is  obtained  by  the  fame  procefs,  in  or- 
der to  extract  from  it  fugar  fimilar  to  that  which 
is  furnifhed  by  the  fpecies  of  gramen  cultivated 
in  the  colonies  of  the  Europeans  in  America. 
It  was  long  ago  known,  from  thefe  two  kinds  of 
experiments  upon  a very  large  fcale,  that  the 
fap  of  trees  contains  faccharine  matter,  and 
that  it  is  fufceptible  of  fermenting  or  yielding 
a vinous  liquor  ; but  thefe  firffc  notions  were 
very  remote  from  the  remarkable  difcoveries 
that  have  been  made  fome  years 7 ago  upon  this 
fubjedt  by  Citizens  V auquel  in  and  De'yeux. 

C.  Phyfical  V roper  ties» 

S*  Sap  is  a limpid  and  colourlefs  liquid,  which 

was  long  believed  to  be  pure  water,  and  which 
on  that  account  was  denominated  tears.  Its 
tafte  is  fometimes  infipid,  (lightly  faline,  fome- 
times  fweet,  almoft  always  briikly  acid  or  acidu- 
lous. Immediately  after  it  has  been  extracted 
from  the  trees,  it  contains  no  foreign  fubftance, 
nofoiid  matter,  no  flakes,  and  it  has  no  colour; 
it  often  froths  much  upon  the  flighted  agitation. 
When  we  pierce,  or  even  when  we  faw  trees  as 
far  as  their  centre,  and  apply  the  ear  clofe  to 
the  cut  of  the  faw,  we  hear  a crackling  or  a 
ruftling  noife,  perfectly  fimilar  to  that  of  bubbles 
of  air,  when,  by  the  effect  of  compreffion,  they  pafs 
through  a liquid,  from  which  they  efcape  with 
difficulty.  When  kept  for  fome  time  in  a well* 
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clofed  bottle,  a fpontaneous  effervescence  take! 
place,  which  pufhes  out  the  cork,  as  is  done  by 
fermenting’  wine  : it  then  becomes  ftrongly 
acid,  powerfully  reddens  the  blue  vegetable  co- 
lours, and  is  turbid  in  a more  or  lefs  fenfible 
degree.  Its  confidence  is  never  mucous  or 
ropy  ; on  the  contrary,  it  is  very  light  and  liquid. 
It  cannot  therefore  be  confounded  with  any  of 
the  materials  that  are  to  be  examined  after  it, 
becaufe  it  has  none  of  their  apparent  characters. 

D.  Chemical  Properties . 

4.  Sap  expoled  to  the  fire  becomes  filled  with 
bubbles,  fwells  and  readily  yields  carbonic  acid 
gas  ; when  it  is  evaporated,  it  diffufes  a flrong 

finell  of  vinegar  ; it  affords  an  extract  of  a 
beautiful  red  colour  mixed  with  tanin  ; the  lat- 
ter exifts  in  the  fap  of  the  oak  and  the  beech; 
it  fometimes  affords  a fmall  quantity  of  al- 
bumen, but  then  it  contains  no  tanin;  we  find 
faceharine  matter  in  it,  efpecially  in  that  of 
the  maple  and  the  birch  ; it  becomes  brown 
during  its  evaporation  ; it  alfo  affords  carbonate 
of  ammonia  when  it  is  diftilled  to  drynefs- 
Amongft  its  products  we  diftinguifh  vinegar, 
which  is  the  more  abundant,  the  longer  it  has 
been  kept  after  its  extraction  from  the  trees,  be- 
fore the  period  at  which  it  is  fubjected  to  the 
afftion  of  the  fire.  In  its  coal  we  find  carbonate  of 
pot-afh,  carbonate  of  lime,  muriate  and  fulphate 
of  pot-afh,  Thefe  are  the  phenomenona  deferibed 
by  Citizens  Deyeux  and  Vauquelin,  after  the 
treatment  of  the  fap  by  the  fire. 


5.  We 
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5.  When  we  leave  lap  expofed  to  the  air,  it 
affinées  the  yellow  and  the  brown  colour  ; it  de- 
pofits  many  flakes  which  Citizen  Deyeux  be- 
lieves to  be  a kind  of  vegeto-animal  or  gluti- 
nous fubftance,  held  in  folution  by  the  acetous 
acid.  It  foon  ferments,  yields  a great  quantity 
of  carbonic  acid  gas,  becomes  more  intenfely 
four,  and  forms  a kind  of  vinous  and  aci- 
dulous liquor,  from  which  we  may  extract 
alcohol  by  diftillation.  If  we  leave  it  for  a 
longer  time  to  become  altered  in  the  air,  it  al- 
lumes a fetid  fmell,  becomes  very  brown,  depo- 
fits  a filamentous  and  gluey  mucilage  blackiili 
at  its  furface  ; at  laft  it  becomes  ammoniacal* 
Thus  it  is  fufceptible  of  the  three  fermenta- 
tions, the  vinous,  the  acid,  and  the  ammoniacal 
or  putrid, 

6.  Sap  mixes  in  all  proportions  with  water* 
which  dilutes,  extends,  and  dilfolves  it,  when 
it  is  thick  and  vifcous,  which  alfo  facilitates 
the  reparation  of  its  different  flakes,  and  the 
motions  of  fpontaneous  alteration,  which  the 
different  materials  of  which  it  conflits  are  cap- 
able of  experiencing.  It  only  acquires  lefs  co- 
lour after  having  been  diluted  with  water. 

7.  The  powerful  acids  expel  from  it  the  car» 
bonic  and  the  acetous  acids,  and  form  calcareous 
faits  with  a bafe  of  pot-a£h,  which  are  found 
by  evaporating  the  Taps  to  which  they  have 
been  added.  They  alfo  feparate  from  them  con- 
crete flakes,  at  leaft  in  feveral  kinds  of  faps. 
When  they  are  concentrated,  particularly  the  fui- 
phuric  acid  they  burn  and  blacken  them,  by 
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carbonating  tîie  extractive  and  glutinous  ma- 
terials which  they  contain.  The  nitric  acid 
converts  their  extraéts  into  mucous  and  oxalic 
acids  ; the  latter  lliows  that  lime  exifts  in  them. 

8.  The  alkalis  combine  quickly  and  eafdy 
with  fap;  they  fat  urate  the  excels  of  acid,  which 
it  aimoft  always  contains  ; they  prevent  its  de- 
pofition  and  precipitation  fo  quickly  as  it  would 
do  fpontaneoufly  ; they  retain  in  folution  the 
tanin,  the  extracts,  or  the  vegeto-animal  fub- 
ftance  which  it  fometimes  appears  to  contain. 

9.  The  faits,  properly  fo  called,  merely  dilfolve 
the  materials  of  lap,  check  its  fermentation, 
preferve  its  integrity  without  caufiilg  it  to  un- 
dergo any  alteration,  and  without  being  able 
to  affift  in  rendering  us  acquainted  with  its  prin- 
ciples. 

10.  The  fame  is  the  cafe  with  the  metals  and 
metallic  folu tiens;  they  cannot  afford  us  much 
light  with  refpedt  to  the  nature  of  fap  : the  firft  be- 
come coloured  or  dilfolved;  the  fécond  fometimes 
unite  with  the  acids  which  are  contained  in 
it,  and  faturate  them  ; metallic  folutions  are 
entirely  precipitated  in  it,  either  by  the  extrac- 
tive matters,  or  by  the  acetites  which  form 
part  of  this  vegetable  liquid,  and  a6t  upon 
the  metallic  faits  by  double  eleélive  attrac- 
tion. 

11.  Citizen  Deyeux  has  concluded  from  his 
experiments  that  fap  is  a compound  liquor,  con- 
taining calcareous  acetite  and  a vegeto-animal 
matter  united  with  the  acetous  acid  : it  is  to 
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this  matter  he  attributes  the  fp  on  tan  eons  preci- 
pitation of  the  faps  in  the  air,  the  formation  ot 
the  ammonia,  and  the  finell  of  burned  rope, 
which  is  di  flu  fed  by  the  refiduum  of  its  evapo- 
ration when  placed  upon  ignited  coals.  He 
compares  this  fubftance  with  the  glutinous  mat- 
ter of  cheele,  equally  foluble  by  the  acetous  acid, 
and  for  min  2:  ammonia. 

12.  After  the  experiments  of  Citizen  Deyeux, 
made  in  Germinal  and  Floreal  of  the  year  4,  Ci- 
tizen Vauquelin  inftituted  a fimilar  inquiry  re- 
fpeéiing  the  faps  in  the  lame  feafon  of  the  year 
5.  The  firft  had  examined  the  fap  of  the  yoke*- 
elm  and  the  vine  ; the  fécond  has  analyzed  thqfe 
of  the  elm,  the  birch,  the  beech,  and  the 
yoke-elm:  in  all  he  has  conftantly  found  ace- 
tite  of  pot-alh  and  acetite  of  lime,  fometimes 
acetous  acid  in  excefs,  fometimes  carbonate  of 
lime  and  carbonic  acid,  a faccliarine  matter, 
tanin,  gallic  acid,  two  very  high-coloured  ex- 
tracts ; the  one  foluble  in  alcohol,  the  other 
only  foluble  in  water.  Hence  he  concludes, 
that  all  the  faps  are  acid,  that  they  contain 
either  acetous  or  carbonic  acid,  or  both  at  once  ; 
that  part  of  the  acetous  acid  is  combined  in 
them  with  the  pot-afh,  and  the  other  with 
lime  : that  the  faps  which  contain  acetous  acid 
in  a free  hate  contain  no  carbonic  acid,  neither 
free  nor  united  with  a bafe,  but  that  both  acids 
are  often  combined  with  thefe  two  bafes  in  the 
fame  fappy  liquor  ; that  all  the  faps  contain 
vegetable  matters,  which  become  coloured  in 
Vol*  VI L N the 
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the  air,  and  by  the  effects  of  heat;  that  they 
all  yield  ammonia  by  diitillation  ; that  muriate 
and  fulphate  of  pot-afh  are  alfo  found  in  all 
13.  It  is  eafy  to  conceive,  from  the  intereft- 
ing  difcoveries  of  the  two  French  chemifts,  that 
Ùlj  is  a very  much  compounded  liquor,  in  a 
certain  degree  comparable  with  blood,  contain- 
ing a large  part  of  the  materials  of  plants, 
difpofed  to  form  them  all,  according  to  the 
different  places  which  it  is  deftined  to  traverfe, 
or  in  which  it  refides.  I fhall  fhow  hereafter* 
that  a portion  of  the  fubftances  which  it  holds 
in  folution,  proceed  from  the  foil  itfelf  in  which 
the  roots  are  utuated. 


E.  Specks  and  Varieties, 

14.  We  are  yet  far  from  having  examined  a 
fufficient  number  of  fpecies  or  varieties  of  faps, 
to  be  able  to  draw  general  and  certain  con- 
clurions with  refpedt  to  their  comparative  proper- 
ties. Hitherto  only  the  faps  of  the  vine,  the 
elm,  the  birch,  the  beech,  the  oak,  and  the 
yoke-elm,  have  been  analyzed.  The  following 
is  what  already  refults  refpeéting  the  difference  of 
thofe  liquors,  according  to  the  comparative  ana- 
lyfis  that  has  been  made  of  them. 

The  faps  of  the  oak  and  the  beech  contain  gal- 
lic acid  and  tanin  ; they  cannot  at  the  fame  time 
contain  animal  fubftance,  becaufe  this  principle 
would  precipitate  it.  Accordingly,  by  mixing 
thefe  faps  with  white  of  egg,  with  a folution  of 
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glue,  and  with  a folution  of  the  gluten  of  flour  in 
vinegar,  Citizen  Vauquelin  has  obtained  a preci- 
pitate of  tanned  animal  matter.  After  having  fe- 
parated  this  precipitate,  the  fupernatant  liquor 
contained  gallic  acid,  acetites  of  pot-afh  and  of 
lime,  and  two  extracts  : the  one  foluble  in  al- 
cohol ; the  other  mucilaginous,  infoluble  in  this 
liquor,  and  capable  of  being  converted  into  mu- 
cous and  oxalic  acids  by  the  nitric  acid. 

The  faps  of  the  birch  and  the  maple  contain 
a fuflicient  quantity  of  faccharine  matter  for  it 
to  be  extracted  with  advantage,  and  for  their 
forming  a kind  of  vinous  liquid  by  the  fermen- 
tation which  they  are  capable  of  undergoing. 

Finally,  there  are  feveral  faps  which  contain 
a remarkable  quantity  of  nitrate  of  pot-afh. 

It  would  be  fuperfluous  here  to  obferve,  how* 
ufeful  and  interefting  it  would  be  to  analyze  the 
laps  of  different  trees  ; what  interefting  refults 
might  be  obtained  from  this  analyfls,  for 
the  completion  of  our  chemical  knowledge  re- 
fpedling  the  vegetable  compounds,  and  after- 
wards for  vegetable  phyfics* 


F,  Vf  es. 

15.  It  is  not  difficult  to  fee  that  the  ufe  of 
the  fap  in  the  economy  of  nature  is  to  ferve  the 
purpofes  of  vegetation  by  developing  the  parts 
of  plants,  and  the  formation  of  the  different 
immediate  materials  of  plants  ; that  this  liquid 
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is  the  principal  fource  of  all  the  vegetable  li- 
quors, and  even  of  their  folk!  materials. 

16.  1'hough  it  cannot  be  laid  that  the  laps 
are  real  food  for  man,  thofe  which  contain  fugar 
may  to  a certain  degree  anfwer  this  purpofe. 
They  are  ufed  for  preparing  drinks,  vinous, 
ftrengthening  and  refrediing  liquors,  which  are 
highly  efteemed  by  phyficians,  and  employed 
in  many  parts  of  Germany  in  the  treatment  of 
acute  and  febrile  difeafes.  Beu  des  which,  the 
ufe  which  is  made  in  North  America  of  the  fap 
of  the  maple,  in  order  to  éxtraét  fugar  from 
it,  which  affords  a fubft.it  ute  for  that  of  the 
African  or  American  fugar- canes,  proves  that 
we  may  at  leaft  rank  this  liquor  in  the  clafs  of 
auxiliary  foods. 


Addition  to  the  Article  on  Sc/p,  relative  to  the 
eccprejjed  Juice  of  Plants . 

Ï.  We  may  rank  after  the  fap,  and  even  con- 
fider  as  a fpecies  of  this  liquid,  that  which  is 
termed  the  juice  of  plants,  and  which  is  ex- 
tracted, either  for  medicinal  ufe  in  the  labora- 
tories of  pharmacy,  or  as  a matter  ufeful  in 
the  arts  in  fome  manufactories.  In  faCi,  thefe 
laps,  from  whatever  plants  wre  may  take  them, 
or  from  whatever  freih  vegetable  we  may  extract 
them,  are  compofed  in  a great  meafure  of  fap  ; 
for  by  pounding  thefe  organized  bodies  in  a 
mortar,  we  break  and  open  in  all  their  conti- 
nuities 
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unities  the  common  or  fap-veffels  which  are 
filled  with  it  The  procefs  for  obtaining 
them  is  extremely  Ample,  The  frefli,  green,  and 
fucculent  plants  are  chopped  final!,  or  pound- 
ed in  a mortar  of  marble  or  wood  ; the  latter  is 
especially  preferred  when  the  operation  is  to  be 
performed  upon  acid  herbs  ; they  are  moulded 
with  the  hand  into  a kind  of  ball,  which  is 
forcibly  prefled,  or  they  are  inclofed  in  a piece  of 
linen,  which  is  tied  together,  and  afterwards  put 
into  a prefs  ; fometimes,  in  order  to  caufe  the 
juice  which  they  contain  to  flow  freely,  water  is 
added,  particularly  when  the  plants  are  too  dry, 
or  when  they  are  too  v.ifcous, 

Q.  As  by  this  manipulation  we  obtain  juiceà 
very  much  coloured,  very  turbid,  and  much 
charged  with  the  fibrous  parenchyma  of  the 
plants,  which  the  peftleor  the  cutting  inflruments 
have  lacerated  in  all  their  points,  it  is  evident 
that  thefe  juices  are  far  from  being  the  pure 
liquid  which  diftended  their  veflels.  They  not 
only  contain  fap,  but  they  are  alfo  mixed  with 
• the  liquids  inclofed  in  the  proper  veflels,  the  mu- 
cilages feparated  from  the  utricles  and  the  cor- 
tical layers,  with  feculaor  fibrous  parts,  more  or 
lefs  min  ute,  torn  away  from  the  texture  of  the  ve- 
getable itfelf.  Of  thefe  different  matters  thus  add- 
ed  to  the  fap,  tome,  being  diflblved  in  water,  can- 
not be  feparated  from  thole  which  belong  to  thefap 
itfelf,  except  by  chemical  procédés  more  or  lefs 
complicated;  others,  being  only  diffeminated 

and 
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and  fufpended  in  the  liquid,  and  confiding  of 
folid  molecules,  are  much  more  eafÿ  to  be  pre» 
cipitated  from  it* 

3.  The  reparation  of  the  latter,  which  deftroys 
the  tranfparency  and  purity  of  the  expreffed 
juices  of  plants,  is  efpecialiy  recommended  in 
the  laboratories  of  pharmacy,  in  order  to  efifecl 
what  is  called  defecation  : reft  alone  is  frequently 
fuffi cient  to  anfwer  this  purpofe.  When  the 
juice  is  very  fluid,  the  fibrous  particles  of  the 
fecula  approach  to  each  other,  collefl  together, 
depoftt  themfelves  in  the  form  of  flakes  more 
or  lefs  green  at  the  bottom  of  the  liquid,  which 
only  requires  to  be  decanted  in  order  to  have  it 
fufficiently  pure.  This  ftmple  procefs,  it  is  true, 
can  only  be  ufed  in  tbofe  cafes  where  the  juice 
is  not  fufceptible  of  fpontaneous  change,  where 
it  contains  no  volatile  and  odorous  principle 
which  it  is  neceftary  to  preferve,  in  order  that 
it  may  enjoy  all  its  medicinal  properties  : for 
the  fpontaneous  precipitation,  and  the  complete 
depofition  of  the  fecula,  frequently  require  fe- 
veral  hours;  and  this  time  is  fometimes  fufti- 
cient  for  an  interior  motion  or  fome  alteration 
to  eftablifh  itfelf  in  the  juices,  efpecialiy  when 
the  temperature  is  elevated  above  fifteen  degrees 
in  the  atmofphere. 

4.  Sometimes  filtration  through  paper  with- 
out ftze  is  had  recourfe  to,  in  order  to  feparate 
the  fecula  from  the  juices.  This  procefs  is 
p r act i fed  only  for  the  moft  fluid  and  lighteft 
juices,  that  are  required  to  be  purified  quickly  ; 
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fuch  as  thofe  of  houfe-leek,  purflain,  lettuce, 
fuccory,  &c.  In  other  circumftances,  efpecially 
when  we  have  to  treat  juices  a little  vifcid, 
mucilaginous,  thick,  and  containing  nothing 
volatile,  as  the  juices  of  borage,  huglofs, 
pellitory,  or  nettles,  we  mix  them  with  a lit- 
tle white  of  egg  and  water,  then  ftir  them* 
caufe  them  to  boil  for  a moment,  and  filtrate 
them  when  they  have  cooled.  The  albumen,  as 
it  coagulates,  forms  a reticular  fubftance,  which, 
in  its  afeent,  detains  and  feparates  all  the 
feculent  particles  that  troubled  the  liquid.  Eut 
the  heat  of  the  ebullition  gives  them  a much 
deeper  colour  than  they  had  before,  and  alters 
them  fenfibly  ; fo  that  this  is  not  merely 
a defecating,  but  an  actually  decompofing 
procefs. 

5.  There  are  fome  juices  whofe  alterability  is 
fo  great  with  refpect  to  the  odorous  matter 
which  they  contain,  and  which  it  is  neceiTary 
to  p refer. ve  for  the  medicinal  ufe  for  which  they 
are  def  ined,  that  we  have  been  obliged  to  feek 
means  of  feparating  the  fecula  with  fufficient  ce- 
lerity not  to  leave  them  time  to  become  altered, 
and  gentle  enough  not  to  change  or  affebt  their 
intimate  nature.  Such  is  the  procefs  employed  for 
defecating  the  juices  of  crelfes,  cochlearia,  bee- 
cabenga,  and  all  the  antifcorbutic  juices  which 
have  an  acrid  and  pungent  odour.  It  conflits 
in  putting  them  into  a matrafs  or  bottle,  the 
mouth  of  which  is  covered  with  a piece  of  wet 
parchment  perforated  with  feveral punctures  with 
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a pin,  plunging  this  bottle  into  another  veffel 
filled  with  boiling  water,  and  fuffering  it  to  re- 
main for  fome  minutes  in  this  bath  ; we  foon 
fee  its  fecula  colledl  in  concrete  flakes,  which 
gradually  depofit  themfelves  at  the  bottom  ; 
we  then  filtrate  the  liquid,  which  is  found  to 
have  loft  nothing  of  its  fmell  or  of  its  proper- 
ties* This  procefs  is  founded  upon  the  nature 
of  the  fecula,  which  appears  to  approach  to 
that  of  albumen  or  glutinous  matter,  and  as 
fuch  to  be  coagulated  by  the  ablion  of  the  fire, 
and  afterwards  ceafe  to  be  capable  of  being  fuf- 
pended  in  the  liquid, 

Laftly,  another  means  is  fometimes  em- 
ployed, in  order  to ~ defecate  the  juices  of 
plants,  by  adding  to  them  vegetable  acids,  lemon- 
juice,  vinegar,  fometimes  even  wine,  and  efpe- 
dally  white  wine  : this  practice  is  efpecially  re- 
commended in  fome  foreign  difpenfaries.  Indeed, 
it  is  only  propofed  for  the  antifcorbutic  juices, 
with  which  we  thus  join  a fubftance  that  can 
only  augment  their  energy,  and  add  to  their  me- 
dicinal virtues  ; it  is  alfo  founded  upon  the  al- 
buminous and  coagulable  property  of  the  fe- 
culent matter,  It  is  very  evident  that  if  thefe 
juices  contain  glutinous  matter,  this  principle 
mult  remain  in  part  diffolved  in  the  defecating- 
acid* 

7,  The  purified  or  depurated  juices  of  plants 
have  great  analogy  with  lap  ; like  it,  they  fre- 
quently contain  a free  acid,  and  almoft  always 
aeetites,  either  of  pot-afiq  or  of  lime;  like  it, 
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they  are  coloured  by  the  addon  of  the  fire  and 
the  air  ; like  it,  they  precipitate  coloured  flakes 
by  the  addition  of  oxigenated  muriatic  acid  ; 
like  it,  finally,  they  yield  by  evaporation,  red 
or  brown  extractive  matters.  They,  however, 
differ  from  it  in  the  circumftanee  that  faccha- 
rine  matter  is  rarely  found  in  them,  and  never 
tanin  or  gallic  acid.  In  general,  the  two  latter 
materials  are  only  met  with  in  the  laps  of  the 
trees  ; they  have  the  moft  intimate  relation  with 
the  ligneous  fubftance;  they  conftitute  either  the 
fource  or  the  depofitary  of  this  folid  fubftance* 
The  juices  of  plants  differ  alfo  from  fap  in  the 
circumftanee  that  we  frequently  find  in  them  a 
greater  or  lefs  quantity  of  gummy  mucilage, 
which  exifts  but  very  rarely  or  never  in  the  lat- 
ter ; and  we  fee  that  thefe  differences  depend 
either  upon  thofe  of  the  young,  fucculent,  her- 
baceous plants,  from  which  the  juices  are  ex- 
prelfed,  or  upon  the  maimer  itleif  that  is  em- 
ployed for  obtaining  them,  the  violent  preffure 
which  is  praCtifed.  Citizen  Vauquelin  has  lately 
found  the  malate  of  lime  to  exift  in  confider- 
able  abundance  in  the  juices  of  the  houfe- 
leek  (femperoimtm  teBorum ),  and  of  feveral 
fpecies  of  fedum. 

8.  In  a chemical  point  of  view,  the  expreffed 
juices  belong  much  more  nearly  than  the  faps  to 
the  hiftory  of  the  extract,  or  extractive  in  ge- 
neral. When  we  evaporate  the  former  liquids 
by  the  addon  of  the  fire,  in  order  to  obtain 
what  are  termed  infpijj at  ed  jukes,  fuch  as  the 
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juice  of  borage,  of  the  elaterium  or  wild  gourd, 
the  juice  of  the  acacia,  that  of  hypociftus,  of 
floes,  opium,  & c.  we  actually  prepare  a kind  of 
extracts  or  extractive  mixtures,  confiderably  re- 
ft* mblin  g thofe  that  are  obtained  by  the  aCtion 
of  water  upon  the  dry  vegetable  fubftances.  I 
ftlall  fpeak  of  them  again  under  this  relation  in 
one  of  the  iubfequent  articles. 

Article  V. 

Of  the  fécond  of  the  immediate  Materials  of 
Vegetables , of  the  Mucus } or  the  Mucilages 
and  Gums. 

- • ■ - » ' - " 

A.  Seat . 

1.  MUCUS,  mucous  fubftance,  or  mucilage, 
fo  eafily  diftinguithable  by  its  vifeofity,  its  thick 
and  gluey  confidence,  its  faint  or  infipid  tafte 
is  found  in  many  vegetable  parts  different  from 
each  other  : it  is  one  of  the  moff  diffufed  of  the 
immediate  materials  of  vegetables,  and  which 
the  work  of  vegetation  feems  to  form  the  moff 
eafily  and  frequently.  It  is  known  in  all  the 
organs  of  plants,  when  by  pounding  them  their 
particles  adhere  to  one  another  as  it  were,  in 
a pulp,  when  all  the  fubftances  that  are  brought 
into  contaCt  with  them,  ftick  and  adhere  to  them, 
when  they  join  with  this  firft  property  an  infi- 
pidity,  or  faint  tafte  more  or  lefs  peculiar,  and 
an  inodorous  quality. 


2.  It 
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2.  It  is  found  in  a great  many  roots,  fuch  as 
thole  of  the  mallows,  confolida,  the  lily,  &c.  and 
in  general  in  thofe  of  young  plants,  in  fuch  as 
do  not  naturally  become  ligneous,  or  thofe 
which  only  become  fo  very  late.  It  exifts  in 
the  ftalks,  and  efpecially  under  the  epidermis, 
and  between  the  laft  cortical  layers,  which  it 
moi  liens,  through  which  it  frequently  forms 
itfelf  a vent,  in  order  to  run  out,  as  we  fo  often 
fee  in  the  fruit-trees,  efpecially  in  thofe  that 
produce  ftone- fruits.  It  is  alfo  found  in  the 
leaves  of  a great  number  of  vegetables,  aim  oft 
at  all  periods  of  vegetation,  and  in  all  towards 
the  commencement  of  their  opening  and  un- 
folding themfelves.  This  vre  may  afeertain  at 
this  period,  by  crufhing  between  the  lingers  the 
delicate  texture  of  the  leaves,  which  itrongly 
adheres  to  the  fkin  ; it  frequently  accompanies 
the  pulpy  or  parenchymatous  texture  of  the 
fruits,  always  the  integuments  of  the  feeds, 
fometimes  the  exterior,  fometirnes  the  inte- 
rior. Before  the  cotyledons  are  formed,  and 
have  become  dry  and  farinaceous,  they  exift 
under  the  gelatinous,  tranfparent,  and  vifeous 
form  of  a mucilaginous  fubftance.  - 

3.  Very  frequently  the  mucus  is  intimately 
jnixed,  or  even  combined  with  fome  other  im- 
mediate principles  of  vegetables,  efpecially  with 
fugar  and  the  acids,  as  we  find  to  be  the 
cafe  in  m oft  of  the  fruits  from  which  the  juice 
is  eaiily  extracted,'  fometimes  with  the  amila- 
ceous  fecula  gr  ftarch,  with  the  fixed  oils, 

with 
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with  the  refms7  or  the  gum-refins.  When  it  is 
alone  and  infulaled,  it  frequently  forms  a real 
plethora  in  the  different  organs  of  the  vege- 
table^, and  particularly  between  the  external 
land  nos  of  the  cortical  layers  below  the  epi- 
dermis, efpecially  towards  the  extremities  of  the 
branches,  of  the  petioles,  of  the  ped macules  of 
the  flowers  and  fruit  ; it  is  moffc  frequently  at 
thofe  points  where  there  are  a great  number  of 
interruptions  and  Mures  in  the  continuity  of 
the  epidermis,  that  the  mucus  iffues  and  runs 
out  on  the  furface  of  trees,  which  frequently 
contain  a large  quantity  of  it. 


B.  Extraction. 


4,  When  the  fuper-abundanceof  the  mucous 
juice  violently  diftends  the  veffels  of  trees  (for 
the  fame  phenomenon  is  not  obferved  in  the 
herbaceous  plants)  thofe. veffels  become  ruptured, 
and  the  mucilage,  more  or  lefs  thick,  vifcous,  and 

S...J  ' * J * 


gluey,  iffues  in  drops  which  fpeedily  dry  in  the 
air.  Then  the  furface  of  thefe  trees,  and  efpe- 
cially the  points  of  tire  infertion  of  the  branches, 
the  twigs,  the  petioles,  the  leaves,  the  peduncle^, 
the  fruits,  and  the  Mures  which  are  fometimes 
formed  upon  them,  become  covered  with  thefe 
drops  of  mucus,  which  gradually  accumulating* 
and  drying  in  the  air,  give  rile  to  tears,  trans- 
parent round  irregular  bodies,  fometimes  to  ita- 
ladtilbnm  elongations,  to  a kiqxl  of  blades  or 

ribbands. 
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ribbands,  fmooth  or  firiated,  white,  yellowifh, 
reddifh  or  brown,  which  are  known  and  collected 
by  the  name  of  gums.  Thus  the  traveller, 
who  journeys  through  the  interior  of  Africa, 
finds  every  where  in  his  courfe  the  tears  of  the 
gum  Arabic,  which  hang  from  the  twigs  of 
the  acacia,  or  mimofa  nil  otic  a,  which  grows  m 
abundance  in  thofe  countries.  Thus  in  our  or- 
chards and  gardens,  the  apricot,  the  peach,  the 
plumb,  the  cherry,  the  almond-trees  become 
covered  at  the  beginning  of  the  fummer  with 
gummy  tears,  which  are  feparated  from  them/ 
and  are  known  in  commerce  by  the  name  of 
gum  of  the  country  ( giimmi  nojh'as-)^ 

5.  When  the  gummiferous  trees,  efpecially 
the  old,  are  Uncharged  with  this  mucous  fub- 
ftance  which  fwells  their  veiTels,  longitudinal 
orifices,  in  thediredtion  of  the  axis  of  the  trees, 
are  fometimes  made  in  their  bark  with  fuccefs, 
for  their  prefer vation  and  health.  In  this  cafe, 
the  gummy  juice  iffues  out  more  or  lefs  abun- 
dantly by  thefe  incifions,  and  may  be  collected 
in  large  quantities.  As  nature  furnifhes  it  in 
fufficient  abundance  for  all  the  ufes  to  which 
this  fuhftance  is  appropriated,  this  operation  is 
not  performed  for  the  purpofe  of  obtaining  it, 
but  merely  for  the  relief  of  the  trees. 

6.  When  the  mucus,  in  the  form  of  a thick 
and  vifeous  liquid,  is  intimately  or  profoundly 
inclofed  in  the  organs  of  vegetables,  as  in  the 
roots,  &c.  when  it  is  applied  in  dry  and  polifhed 
layers  to  the  furface  of  the  finning  or  gloffy 

feeds, 
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feeds,  fuch  as  thofe  of  flax  ; when  it  exifts  in 
thin,  but  not  dry  layers,  under  this  integu- 
ment of  the  feeds,  as  in  all  thofe  of  the  cucur- 
bitaceous  plants,  the  pippin-fruits,  the  quince, 
&c.  we  can  neither  extract  it  by  trituration  nor 
by  preffure.  In  this  cafe  we  dilute  or  even 
diffolve  it  with  the  aid  of  hot  or  boiling  water; 
andin  this  ftate  it  is  more  efpecialty  called  mucil- 
age. Thus  the  juices  of  fome  young  mucous  and 
gluey  leaves,  when  they  have  been  crufhed 
and  reduced  into  a pulp,  efpecially  fuch  as 
thofe  of  borage,  of  buglofs,  of  fcabiofa,  &c. 
cannot  eafily  run  out,  without  water  being 
added  previous  to  their  expreffion,  on  account 
of  the  large  quantity  of  mucilage  which  accom- 
panies their  fap,  and  which  we  are  obliged  to 
extraét  together  with  it. 

7.  The  mucilage  frequently  being  combined 
with  a vegetable  acid,  and  diffolved  or  rendered 
fluid  by  this  acid,  runs  out  together  with  it,  and 
affords  a four  juice,  poffeffmg  a greater  or  lefs 
degree  of  vifeofity.  Such  are  the  juices  of  the 
lemon,  the  orange,  the  currant,  the  ftrawberry, 
the  rafpberry,  the  cherry,  the  plumb,  the  peach* 
the  apple,  the  barberry,  the  fervice,  the  grape* 
& c.  &c.  we  unite  their  two  conftituent  materials, 
itill  more  intimately  together,  prevent  their  repa- 
ration, and  impede  their  alteration,  bydiffolving 
in  them  afuflicient  quantity  of  fugar,  as  is  done 
in  the  preparations  known  by  the  name  of  con- 
ferees. But  if,  initcad  of  following  this  prac- 
tice, we  leave  thefe  juices  to  themfelves  after 

having 
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having  extracted  them  from  the  fruits,  at  the 
end  of  fome  hours,  and  efpecially  with  the  con- 
tact of  the  air,  they  dépolit  the  mucilage  which 
they  contain  in  a gelatinous  form  ; we  may  fe« 
parate  them  by  placing  thefe  liquids  which  have 
become  thick  by  depolition,  upon  a clofe  and  fine 
fieve,  which  fuffers  the  more  liquid  acid  part 
gradually  to  run  out,  and  detains  the  mucous 
juice.  This  is  walked  with  a little  pure  water, 
in  order  to  feparate  the  portion  of  acid  which 
it  ftill  contains.  Frequently  it  retains  a final! 
quantity  of  colouring  matter,  which  gives  it 
a yellowilh,  fawn,  or  rofe- coloured  tinge.  By 
drying,  it  alfumes  more  colour,  diminilhes  in  its 
volume,  preferves  its  tranfparence,  and  becomes 
dry  and  brittle  like  a real  gum. 

8.  There  are  fome  cafes  in  which  the  mucus 
accompanies  the  oils  ; thofe  that  are  termed 
fixed  are  particularly  impregnated  with  it  : it 
then  forms  what  Scheele  terms  the  mild  principle 
of  the  oils.  It  is  not  feparated  from  them  with- 
out much  difficulty  ; fometimes  it  is  fponta- 
neoufly  precipitated  from  them  by  reft,  and  pre- 
lents  itfelf  at  the  bottom  of  thefe  liquids  as 
a flaky  depofition.  It  always  impedes  their  com- 
buftibility,  and  contributes  to  form  the  knobs 
on  the  wicks  of  lamps  ; a more  or  lefs  abundant 
portion  of  it  is  depofited  when  we  heat  thefe  oils, 
and  a fort  of  precipitate  is  formed,  which  im- 
pairs their  tranfparency,  and  renders  them  vif- 
cid.  It  is  alfo  feparated  from  thefe  inflammable 
bodies  by  the  action  of  feveral  re-agents,  and 

efpecially 
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efpecialiy  by  that  of  the  metallic  oxides,  as 
Scheele  has  obferved,  and  as  I fhall  fhow  in  the 
hiftory  of  the  fixed  oils. 

C.  Fhj/ical  Properties . 

§.  The  mucus  exifts  in  three  principal  fiâtes, 
either  in  or  out  of  the  vegetables.  It  is  folid 
or  concrete  and  friable,  and  in  fragments  or 
pieces  more  or  Ids  large  ; it  is  almofi  always 
fpheroidal  on  the  outfide  of  the  trees  ; it  is  ei- 
ther fprinkled  in  the  form  of  powder,  or  fpread 
in  thin  layers  upon  the  furface  of  a great  num- 
ber of  feeds  : laftly,  it  is  in  the  ftate  of  a 
vifcid,  gluey,  thick  liquid  in  the  roots,  the 
ftalks,  the  internal  part  of  the  feeds.  Its  liquid 
fiate  varies  greatly  in  denfity,  according  to 
a multitude  of  circum fiances,  which  tend  to 
thicken  or  to  diiTolve  it,  efpecialiy  according  to 
the  dry  nefs  or  moifture  of  the  weather,  accord- 
ing to  the  proportion  of  water  which  the  plants 
are  capable  of  abforbing. 

10.  The  vifcid  nature  of  the  foft  mucous 
fubftance,  the  kind  of  glutinous  or  agglutinat- 
ing confidence  which  it  poffeffes  without  being 
elaftic,  the  tendency  to  adhere  which  fubfifis 
between  its  own  particles,  and  communi- 
cates itfelf  to  the  different  furfaces  between 
which  it  is  placed,  joined  with  the  brittle  and 
pulverizable  property  which  it  poflcfies  when 
fufficiently  dry  and  gummy,  prove  that  it  owes 
the  firft  of  thofe  charadters  to  the  adhefion 

which 
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which  its  particles  contract  with  water,  and  their 
attraction  for  this  liquid. 

11.  Mucus  when  very  pure  is  colourlefs* 
It  is  clear  and  tranfparent  like  water.  It  never 
becomes  coloured,  except  in  confequencc  of  its 
having  undergone  a fir  ft  degree  of  alteration 
in  its  intimate  compofition,  or  being  mixed 
with  fome  fore u/n  fubftànce  of  a colouring;  na« 

lj  O 

ture.  It  has  no  tafte  properly  fo  called,  it  is 
only  fweetith  and  infipid.  Every  tafte  befidcs 
this,  whether  aftringent  or  faccharine,  or  bitter, 
proceeds  from  fome  foreign  fubftance  aftociated 
with  it.  It  is  alio  perfectly  inodorous  : when, 
reduced  into  powder  or  into  vapour  by  the  means 
of  boiling  water,  it  is  introduced  into  the 
noftrils,  it  excites  only  a very  flight  impreffton, 
which  would  fcarcely  be  fufticient  to  apprize  us 
of  its  prefence  without  the  aid  of  the  other  fenfes,  » 
of  the  light  or  the  touch.  Its  fpccific  gravity, 
from  the  pureft  to  the  moft  mixed  gum,  is  to 
that  of  water,  as  13,  l6l,  or  14,817  to  10,000* 

D.  Chemical  Properties* 

' \ 

12.  Mucus,  expofed  dry  or  in  the  ftate  of 
gum,  to  an  open  fire,  or  with  the  con  tad  of  the 
air,  is  fufed,  fwells,  becomes  yellow,  red,  and 
brown;  is  reduced  to  coal,  augmenting  greatly 
in  its  volume,  and  exhales  fucceftively,  during 
this  alteration,  an  aqueous  vapour,  a more  denfe 
fmoke  of  a pungent  four  fmell,  which  is 
not  unpleafant  ; it  produces  only  fome  light 
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flames  : at  the  termination  of  this  a Chon  it 
leaves  a liedit  and  very  voluminous  coal.  When 
di (tilled  in  an  apparatus  properly  difpofed 
and  provided  with  pnemnato-chemical  tubes,  it 
affords  water,  a reddifh  acid  liquor,  fome  drops- 
of  brown  oil,  carbonic  acid  gas,  a little  car- 
bonated hidrogen  gas,  and  a coal  much  more 
bulky  and  of  a different  form  from  the  gum, 
of  a (ingle  piece  when  this  has  been  intro- 
duced in  powder  or  in  final!  fragments  into 
the  crucible.  The  water  difen  gaged  has  been 
com  poled  in  a direét  way  by  the  combination 
of  the  hidrogen  and  the  oxigen  of  the  gum, 
and  was  not  contained  in  this  body.  The 
oil,  which  is  in  very  final!  quantity,  is  the  pro- 
duct of  a portion  of  carbon  and  hidrogen, 
united  and  fubiimcd  together  ; the  carbonic 
gcid  gas  proceeds  from  a portion  of  the  carbon 
burned  feparately  by  the  oxigen  at  a high  tem- 
perature, and  perhaps  even  from  a part  of  the 
water  already,  formed,  decompofed  by  the  car- 
bon, let  free,  and  brought  to  a red  heat:  which 
feems  to  be  proved  by  the,  carbonated  hidrogen 
gas  which  accompanies  it,  and  which,  like  the  (hit 
gas,  is  not  developed,  but  at  laft,  and  when  the 
action  of  the  fire  is  the  ftrongeft.  The  coal,  which 
forms  about  a fifth  part  of  the  gum,  and  which 
remains  in  the  retort,  is  light,  porous,  eafy  to  be 
burned;  it  yields. but  very  little  allies,  in  which 
are  found  fome  traces  of  pot-afli,  a fmall  quan- 
tity of  carbonate,  and  of  phofphate  of  lime. 

13.  With  refpeCb  to  the  acid,  one  of  the  new 
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and  m oft  remarkable  products  of  the  decômpo- 
fition  of  mucus,  it  is  a compound  formed  at 
the  expenfe  of  a portion  of  the  carbon,  the  hi- 
drogen,  and  the  oxigen  of  the  gum  ; a com- 
pound which  was  not  contained  in  this  natural 
infipid  product,  that  does  not  redden  the  blue 
colours.  This  acid  is  a creation  of  the  fire. 
As  it  will  feveral  times  prefen t itfelf  in  the  ex- 
amination of  the  immediate  materials  of  ve- 
getables, and  as  it  is  not  otherwife  found 
amongft  the  natural  products  of  plants,  it  is  ne- 
ceffary  here  to  explain  what  is  known  of  its 
properties  or  characters.  The  firft  chemifts  who 
have  mentioned  it  knew  it  only  by  the  name  of 
fpirit,  or  acid  phlegm  of  gum  ; and  Citizen' 
Guyton  termed  it  firupous  acid,  becaufe  it  is  alfo 
a produCt  of  the  diftillation  of  fyrup,  and  as  he 
had  obtained  it  in  confiderable  abundance  from 
di ft illed  fugar,  Laftlv,  in  order  to  generalize 
its  nature,  its  formation,  and  its  origin,  it  has 
been  termed  pyromucous  acid.  He  has  not  yet 
ftudied  all  its  combinations  : however,  what  has 
already  been  collected  refpeCting  its  properties 
is  fufficient  to  diftinguifh  and  characterize  it. 
Chemifts  have  erroneoufly  believed  it  to  exifr. 
ready  formed  in  the  gums  ; they  have  admitted 
it  in  a faponaceous  combination  with  oil,  and 
neverthelefs  there  exifts  as  little  oil  as  acid 
ready  formed  in  thefe  vegetable  compounds. 

14.  The  pyromucous  acid  is  always  liquid  ; 
it  is  neither  more  nor  lefs  volatile  than  water  ; 
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it  does  not  abandon  it  when  it  is  diftilled;  we 
can  neither  obtain  it  in  the  gafeous  nor  in  the 
folid  form.  It  has  a pungent,  four,  and  em- 
pyreumatic  tafte  ; it  has  a fmell  analogous 
to  that  of  radifhes,  or  of  roafted  bitter  al- 
monds : in  this  refpect  it  in  fome  meafure  re- 
fembles  the  pruffic  acid.  At  a high  temperature 
it  is  decompofed  into  carbonic  acid  and  water; 
it  always  leaves  a coaly  itain  when  it  is  diftilled 
in  a retort.  When  we  expofe  it  to  the  fro  11,  it 
becomes  concentrated  on  account  of  the  portion 
of  water  which  feparates  from  it.  It  produces 
upon  the  fkin  an  orange- coloured  or  reddifh 
ftain,  which  difappears  only  with  the  cuticle. 
With  lime  it  forms  a calcareous  pyromucite  of 
confiderable  folubility.  Its  faline  combinations 
are  not  known  ; we  only  know  that  they  differ 
from  all  the  others.  It  difengages  tlie  car- 
bonic acid  from  all  its  bafes,  and  produces  a 
lively  effervefcence  with  all  the  carbonates.  It 
attacks  neither  platina,  nor  gold,  nor  fiver,  nor 
mercury  ; it  corrodes  and  oxides  copper,  iron, 

lead,  and  tin  ; it  cryftallizes  with  the  oxide  of 

\ 

lead  and  the  oxide  of  iron.  The  order  of  its  elec- 
tive attractions,  according  to  Citizen  Guyton, 
is  the  following  : pot-alh,  foda,  barites,  lime, 
magnefa,  ammonia,  alumine,  the  metallic  ox- 
ides, water  and  alcohol.  We  fee  from  this  fiort 
expofition,  that  the  properties  of  this  pyromu- 
cous  acid  are  as  yet  fcarcely  known,  and  that 
what  has  been  determined  concerning  them  is 

merely 


3 


SAP  OF  VEGETABLES. 


1 97 


merely  fufficient  to  (how  that  it  differs  from  all 
thofethat  have  hitherto  been  difcovered  ; noufe 
is  made  of  it. 

3.5.  The  gums  are  abfolutely  inalterable  by  the 
air;  the  mucilage  only  thickens  and  becomes 
gummy.  Water  eafilywlilfolves  the  mucus,  which 


gives  it  a great  degree  of  vifcidity,  as  every 
one  knows.  Ileat  greatly  aids  the  afition  of 
the  water,  and  enables  it  to  diffolve  more  quickly 
a larger  quantity  of  gum  ; when  too  ftrong  or 
too  long  continued  it  evaporates  it,  and  at  laft 
reduces  the  mucilage  to  the  dry  and  gummy 
ftate.  Mucus  diffolved  in  water  is  not  altered  ; 
of  all  the  immediate  materials  it  is  that  which 
moft  refifts  fpontaneous  alteration. 

16.  The  weak  or  diluted  acids  only  ditfolve 

4/ 


mucus  without  alteration.  The  concentrated 
fulphuric  acid,  by  its  fpontaneous  action  upon 
this  body,  decompofes  it,  converts  it  into  water 
without  itfelf  experiencing  any  change.  It  thus 
fets  its  carbon  free,  and  changes  part  of  it 
into  acetous  acid.  The  fame  is  the  cafe  with 
the  muriatic  acid,  which  reduces  it  to  coal  in 
the  courfe  of  time.  The  oxigenated  muriatic 
acid  acidifies  it  ; but  it  is  the  nitric  acid  that 
a fits  the  moft  powerfully  upon  it. 

1?.  The  nitric  acid,  (lightly  heated  in  the 
proportion  of  two  parts  upon  one  of  mucus,  till 
a fmall  quantity  of  nitrous  gas  and  of  carbonic 
acid  is  difengaged,  afterwards  throws  down  by 
the  cooling  of  the  whole  liquid  and  diffolved 
mafs,  a white,  (lightly  acid  powder,  which 
Scheele  has  called  acid  of  fugar  of  milk,  the 

fachlafitic 
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fachlafl/ic  acid  of  the  methodical  nomenclature, 
as  it  has  been  efpecially  obtained  with  the  fugar 
of  milk.  As  it  is  not  peculiar  to  the  latter  fuh- 
ftance,  and  as  it  is  prepared  with  all  the  muci- 
lages, I term  it  mucous  acid. 

It  is  in  the  form  of  a white  powder,  a little 
granulated;  of  a (lightly  four  tafte  ; it  is  de- 
competed  by  the  adfion  of  fire,  yields  an  acid 
phlegm  which  cryftallizes  in  needles  by  reft,  a 
final!  quantity  of  oil  of  a blood-red  colour,  acrid 
and  cauftic,  carbonic  acid  gas,  and  carbonated 
hidrogen  gas  : it  'eaves  a great  deal  of  coal:  a 
part  appears  to  fuhllme  in  brown  needles  or 
plates  of  a fmeli  analogous  to  that  of  the 

benzoic  acid,  or  perhaps  it  alfo  forms  an  acid 
modified  differently  from  what  it  was  at  fir  ft, 
as  the  tartareous  acid  alfo  does. 

This  pulverulent  mucous  acid  has  very  little 

* v 

fol ability  in  water,  and  that  liquid,  when  boil- 
ing, hardly  takes  up  from  it  more  than  two  or 
three  hundredths  of  its  weight  ; boiling  water 
does  not  the  up  one  half  more,  and  neverthelefs 
it.  is  depofited  by  cooling  in  brilliant  filaments 
which  become  white  in  the  air.  At  the  heat  of 
boiling  water  it  deconipofcs  the  carbonates.  It 
forms  with  pot-aili  a fait  foluble  in  eight  parts 
of  hot  water,  cryftallizable  by  refrigeration. 
The  inucite  of  foda  is  equally  cryftallizable, 
and  requires  only  five  parts  of  water  to  diffolve 
it  : thefe  two  faits  are  much  more  foluble  by 
an  excefs  of  their  acid  or  of  their  bafes.  The 
imicite  of  ammonia  is  little  known  ; it  lofes  its 
bafe  by  the  action  of  heat.  We  do  not  yet 

know 
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know  the  combination  of  the  mucous  acid 
with  the  other  bales  ; we  only  know  that  the 
inucites  of  barites  of  lime  and  of  magnefia  are 
nearly  infoluble.  This  acid  decompofes  the  ni- 
trate and  the  muriate  of  lime,  as  well  as  the  mu- 
riate of  barites. 

The  mucous  acid  a6is  but  very  feebly  upon  the 
metals;  it  appears  to  form  with  their  oxides  faits 
of  little  folubility.  It  precipitates  the  nitrates 
of  hiver,  of  lead,  and  of  mercury. 

The  competition  and  the  proportions  of  its 
principles  have  not  yet  been  determined  ; we 
only  perceive  that  it  contains  a large  quantity  of 
carbon  ; and  that  in  proportion  as  it  is  formed 
by  the  change  of  the  equilibrium  of  the  com- 
ponent parts  of  the  gums  that  yield  the  molt 
of  it,  a change  effected  by  the  action  of  the 
nitric  acid,  the  remaining  part  of  this  body  is 
fenfibly  lefs  carbonated.  Citizen  Vauquçlin  and 
myfelf  have  found,  in  our  experiments  upon 
this  object,  that  100  parts  of  gum  yield  from 
0,14  to  0/26  of  mucous  acid;  that  the  nitric 
acid  does  not  change  the  nature  of  this  acid  ; 
that  we  may  caufe  it  to  boil  for  a long  time 
without  its  being  altered  ; that  it  is  depofited 
after  cooling  in  the  confiant  form  of  a white 
powder.  None  of  our  experiments  have 
iliown  us,  as  Mr.  Hermftaeclt  hasfuppofed,  that 
this  acid  is  an  oxalate  of  lime  combined  with  a 
fatty  matter  : all  our  refearches,  on  the  con- 
trary, have  hi  own  us,  that  it  is  a particular  acid 
formed  in  the  firft  period  of  the  action  of  the 
nitric  acid  upon  the  infipid  gummy  and  muci- 
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lag! nous  vegetable  fubftances.  According  to 
this,,  it  is  very  evident  that  the  name  of  iacli- 

ladic  acid  does  not  fuit  it. 

18.  With  refpedt  to  the  nitric  acid,  after  its 
fir  ft  re-aciion  upon  the  mucus  has  converted  it 
in  part  into  the  acid,  which  I have  juft  de- 
fcribed,  if  we  examine  the  liquor,  we  find  that 
it  contains  a fécond  acid,  entirely  different  from 
the  fir  ft,  of  a denfe  liquid  confidence,  very  four, 
very  foluble,  which  Scheele  firfit  obferved  to  be 
formed  by  the  action  of  the  nitric  acid,  and 
which  he  termed  malic  acid.  This  fécond  acid, 
which  holds  the  middle  place,  with  refpedt  to  the 
period  of  its  formation,  between  the  mucous  and 
the  oxalic,  does  not  cxift  but  when  the  nitric  acid 
has  not  been  boiled  for  a long  time,  or  when  it 
has  not  been  employed  in  a large  quantity, 
or  too  much  concentrated  upon  the  gum.  It  is 
not  certainly  obtained,  except  after  the  firft  ef- 
fervefcence  which  I have  indicated  : it  exifts 
alfo  in  the  mother  water  of  the  oxalic  acid.  It 
is  eafily  converted  into  the  latter  acid,  by  the 
fueceffive  action  of  the  nitric  acid.  Citizen 
Vauquelin  and  myfelf  had  at  firft  believed  that 
this  acid  was  different  from  the  malic:  I propofe 
to  term  it  the  oxalous  acid,  beeaufe  it  precedes 
the  oxalic  acid  in  its  formation,  and  as  it  ap- 
pears to  me  to  differ  from  it  only  by  a little  more 
combuftible  matter,  and  efpecially  carbon,  in 
its  radical.  The  following  are  the  characleriftic 
properties  which  we  have  found  in  it.  Its  tafte 
has  much  analogy  with  that  of  lemon  juice  ; it 
has  no  colour,  but  it  eafily  becomes  red  and 
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brown  by  the  progrefs  of  evaporation.  It  is 
eafily  decompofed  and  reduced  into  coal  by  the 
adtion  of  the  fire.  It  is  very  foluble  in  water, 
and  cannot  affume  the  folid  and  cryftaliine  form. 
It  eafily  diffolves  in  alcohol,  and  does  not 
cryftallize  even  by  the  evaporation  of  this 
volatile  folvent.  It  precipitates  lime-water, 
and  forms  with  it  a calcareous  fait,  foluble  in 
an  excefs  of  its  acid,  a property  which  already 
diflingu iihes  it  from  the  oxalic  acid,  the  com- 
bination of  which  with  lime  docs  not  diffolve  in 
its  own  acid.  This  earthy  fait  diffolves  abund- 
antly in  boiling  water,  forms  a folution  of  a 
reddidi-brown  colour,  which  precipitates  by 
cooling  in  the  form  of  ductile,  and  as  it  were 
refmous  flakes  ; thefe  flakes,  again  become  brit- 
tle by  defecation.  With  barites  it  coiiftitutes 
a fait  that  has  little  folubility,  except  in  its  own 
acid.  Thefe  faits  are  decompofed  by  the  ful- 
phuric  acid.  The  oxalic  acid  itfelf  alio  decom- 
poles  the  calcareous  fait  deferibed,  a proof  that 
the  acid  indicated  is  very  different  from  the 
firft.  One  of  its  mo  ft  diftinct  and  moft  remark- 
able properties  is,  that  the  nitric  acid  and  the 
oxigenated  muriatic  acid  fpeedily  convert  it 
into  oxalic  acid.  In  this  converfon  nitrous 
gas  and  carbonic  acid  are  difengaged  : it  takes 
place  when  we  continue  to  heat  nitric  acid 
upon  the  gum.  By  this  we  fee  that  its  forma- 
tion preceding  that  of  the  oxalic  acid,  and  this 
lucceeding  it  only  by  the  fixation  of  a larger 
proportion  of  ox i gen,  it  is  to  the  oxalic  acid 
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nearly  what  the  fulphureous  acid  is  to  the  lul- 
phuric,  excepting*  that  it  lofes  alfo  a portion  of 
its  radical  But  by  comparing  thefe  properties 
with  thofe  of  the  malic  acid,  we  found  it  to  be 
perfectly  identical  with  that  acid, 

19.  What  is  moil  lingular  and  molt  remark- 
able in  the  formation  of  the  mucous  and  the 
malic  acids,  in  gum  treated  by  the  nitric  acid, 
is  their  almoft  fimultaneous  creation.  In  fact,  it 
is  very  difficult  to  conceive  why  the  nature  of 
this  body  is  not  equally  changed  throughout 
the  whole  of  its  mafs  ; why  a part  becomes 
mucous  acid,  and  another  part  malic  acid  at 

.the  fame  time;  why  it  thus  divides  itfelf  into 
two  different  fubftances,  and  by  what  alton idl- 
ing mechanifm,  by  what  complicated  attraction 
thefe  two  compounds  are  formed  at  the  fame 
time.  Tor  the  reft,  this  character  of  being  di- 
vided into  two,  and  fometimes  three  products, 
is  found  in  moft  of  the  organic  materials  altered 
or  decompofed  by  any  re-agent,  by  whatever 
eaufe  this  may  be.  From  100  parts  of  gum 
Arabic  we  have  generally  obtained  0,24  of  malic 
acid. 

20.  When,  inftead  of  flopping  the  aCtion  of  the 
nitric  acid  after  the  fir  ft  effervefcence,  or  at  the 
period  when  the  malic  acid  is  formed,  we  con- 
tinue the  application  of  the  heat,  and  difengage 
more  nitrous  gas  and  carbonic  acid  ; the  lait 
mentioned  and  fécond  acid  formed,  palfes  into 
the  ftate  of  cryftalli zable  oxalic  acid,  decom- 
pofing  all  the  calcareous  faits,  on  account  of 

its 
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its  great  attraction  for  lime.  As  this  latter 
acid  exifts  ready  formed  in  many  vegetables, 
as  I ill  ail  confider  it  more  particularly  in  one  of  the 
fubfequent  articles,  amongft  the  immediate 
materials  of  vegetables,  1 only  indicate  it  in 
this  place»  I diall  only  add  to  this  general  in- 
dication, that  after  having*  made  it  to  crvftal- 
lize,  there  remains  in  the  laft  liquor,  in  ine  kind 
of  mother-water,  which  no  longer  cry  flail  izes, 
a portion  of  malic  acid  above  defer! bed  ; but 
that,  by  treating  the  laft  mentioned  liquor  again 
with  a new  dole  of  nitric  acid,  we  may  change 


it  entirely  into  oxalic  acid. 

21.  One  of  the  molt  aftonifliing’  facts  a mon  2;  ft 

O O 

the  difcoveries  of  modern  chemiftry  is,  the  con- 

c/ 

verfion  of  gum,  or  mucilage,  into  five  different 
acids,  according  to  the  manner  in  which  it  is 
treated.  In  fact,  fire  develops  in  it  pyromucous 
acid  ; the  action  of  the  fulphuric  and  muriatic 
acids  forms  acetous  acid;' that  of  the  nitric 
acid  conftantly  changes  it,  in  part,  into  mucous 
acid,  and  afterwards,  in  part,  into  malic  acid, 
if  we  do  not  pufh  its  action  far,  or  if  we  aug- 


ment it  into  oxalic  acid.  Though  analogous 

O O 

phenomena  prefent  themfelves  alio  in  feveral 
other  immediate  materials  of  vegetables,  of 
which  I ill  all  lpeak  hereafter,  the  gum,  which 
prefents  them  the  moft  eafily  and  the  moft  con- 
ftantly, announces,  as  we  fee,  in  its  nature  and 
Competition,  changes  which  the  pneumatic 
doctrine  alone  will  be  able  to  determine  ; for  it 
is  evident,  from  what  has  hitherto  been'  faid, 
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that  all  the  caufes  of  tliefe  changes  have  not 
been  exactly  difcovered  or  appreciated. 

£2.  It  is  to  the  fame  difpofition  to  change  its 
nature  and  yield  prodiibis  of  very  various  kinds, 
that  we  are  to  afcribe  an  effect  obferved  by  Mr. 
Woulfe,  and  indicated  in  the  Journal  de  Phg- 
flque , 17B8.  He  obferved,  that  when  gums 
were  diftilled  with  fixed  alkali,  much  more  oil 
was  obtained  than  when  they  were  heated  by 
themfelves,  and  that  they  fwelled  confiderablv 
during  this  operation.  This  phenomenon  de- 
pends only  upon  the  attraction  which  the  alkali 
exercifes  upon  the  pyromucous  acid,  the  man- 
ner in  which  it  fixes  and  retains  it,  and  that  in 
which  it  determines  its  decompofition  by  the 
adtion  of  a violent  fire.  The  carbon  and  the 
oxigen  then  unite  together,  and  the  hidrogen 
united  with  a portion  of  carbon,  forms  oil 
which  is  difengaged,  while  alone  it  yields  a 
lar£*e  quantity  of  water,  and  fcarce  any  oil  : in 
the  fame  manner  the  acetous  acid,  diftilled 
alone,  is  entirely  volatilized,  but  yields  oil 
when  it  is  heated  in  union  with  the  alkalis. 

£3.  There  is  no  well -determined  adlion  be- 
tween mucus  and  the  faits.  It  is  eafy  to 
imagine  that  when  it  is  ftrongly  heated  with  the 
fulphates,  its  hidrogen  and  its  carbon  mu  ft  de- 
compofe  tliefe  faits,  and  convert  them  into  ful- 
phurets;  that  the  nitrates  muft  alfo  burn  it,  de- 
ftrôy  it  completely,  and  p relent,  after  this  com- 
bullion,  only  its  moft  fixed  parts  ; that  thus  the 
nitrate  of  pot-afh  may  be  employed  in  order  to 

afcertain 


SAP  OF  VEGETABLES, 


20  5 

ascertain  the  quantity  of  earth  and  the  fixed 
faits  contained  in  this  matter.  The  fupei-ox- 
igenated  muriate  produces  this  effect  in  a ftil! 
more  marked  manner;  it  inflames  the  mucus, 
and  burns  it  by  mere  preffure.  A mixture  of 
two  parts  of  this  fait  and  one  part  of  gum,  in  the 
ftateof  fine  powder,  detonates  by  percuffion,  and 
produces  as  much  noife  and  even  more  than 
that  of  the  (impie  com  buffs  ble  bodies.  There  is 
reafon  to  believe  that  this  decompofition  may 
hereafter  ferve  to  determine  the  proportion  of 
the  firft  component  principles  of  mucus,  as  well 
thofe  of  the  other  immediate  materials  of  vege- 
tables. 

24.  The  metallic  oxides  moft  charged  with, 
oxigen,  and  adhering  ieaft  to  this  principle, 
may  like  wife  ferve  to  decompofe  mucus  by 
burning  it,  like  thofe  of  filverand  mercury;  this 
action  has  not  been  fiifficiently  examined,  nor 
has  by  any  means  all  the  advantage  been  de- 
rived from  them  which  they  may  afford  for 
this  kind  of  analyfis.  The  fame  is  the  cafe 
with  the  metallic  folu  lions  ; it  has  been  re- 
marked that  they  produce  a precipitate  in  the 
folutions  of  gums  ; that  this  flaky  and  vifeous 
precipitate  carries  with  it  the  oxides,  and  be- 
comes coloured  with  different  tinges,  according? 
to  the  nature  of  thefe  ; that  in  general  thefe 
oxides  approach  to  the  metallic  (late.  But  it 
has  not  yet  been  determined,  with  exact» 
nefs,  what  takes  place  in  thefe  precipitations, 
what  kind  of  attraction  the  mucus  expe- 
riences, whether  it  is  changed  at  the  fame  time 
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as  it  is  precipitated  ; or  whether  the  change, 
fuppofmg  it  to  take  place,  does  not  happen  only 
a more  or  lets  long  time  after  the  precipitation. 

25  From  all  the  chemical  phenomena  which 
mucus  prefents  with  the  different  agents  of 
which  I have  juft  given  an  account,  and  efpech 
ally  from  the  comparifon  of  the  action  of  fire, 
and  of  the'  acids,  it  mu  ft  be  concluded  that 
this  body  is  a kind  of  oxide  of  hidrogen  and 
carbon,  in  a ftate  of  triple  combination,  fuffici- 
ently  folid  not  to  he  deftroyed  but  by  a violent 
action,  which  remains  a long  time  in  a ftate  of 
equilibrium,  and  which  is  one  of  the  firft  formed 
by  vegetation,  which  cofts  the  leaft,  as  it 
were  to  the  vegetable  organization,  and  is 
confequently  found  in  mo  ft  of  the  organs  of 
plants.  Citizen  Vauquelin  and  inyfelf  have 
found,  in  our  inveftigations  of  the  vegetable 
fubftances,  that  100  parts  of  gum  contain  23,08 
of  carbon,  11,54  of  hidrogen,  and  65,38  of 
oxigen. 

E.  Species  or  Varieties  of  Mucus , 

26.  Three  fpecies  of  gum  employed  in  dif- 
ferent ufes  are  efpecially  diftinguifhed,  the  gum 
of  the  country,  gum  Arabic,  and  gum  traga- 
can  th. 

A.  The  gum  of  the  country  flows  from  the 
apricot,  the  plum,  the  cherry,  the  peach,  the 
almond-tree,  &c.  and  in  general  from  all  the 
Tone-fruit  trees.  It  is  white,  yellow,  or  red- 
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difh  ; and  when  it  is  well  chofeti  it  may  be  ufed 
in  place  of  gum  Arabic,  over  which  it  has  the 
advantage  of  being  cheaper.  I have  collected 
upon  the  bark  of  the  elm  a juice  of  an  orange 
or  red  colour,  in  concrete  round  tears,  of  an  in- 
fipid  tafte,  foluble  in  water,  and  forming  a vif- 
cous  folution  ; it  is  a gummy  matter,  which  is 
not  fuffieiently  abundant  to  be  collected  with 
ad  vantage. 

B.  The  gum  Arabic  flows  from  the  acacia,  the 
fame  which  forms  the  extractive  juice  infpif- 
fated  by  the  fire;  this  tree,  termed  mimofa  nil - 
otica , is  very  abundant  in  Egypt,  in  Arabia, 
upon  the  banks  of  the  Nile,  and  in  a great 
number  of  places  in  Africa  in  general.  The  gum 
hangs  to  the  tree  in  maffes  roundifh,  irregular, 
tranfparent,  white,  yellow,  or  reddifh,  fre- 
quently furrowed,  fometimes  twifted.  The 
fin  eft  is  the  moft  colourlefs  and  limpid  : and 
is  ufed  as  food  by  the  inhabitants  of  the 
country.  It  is  fometimes  called  in  commerce 
Gum  of  Senegal  : the  tears  are  feparated  accord- 
ing to  their  beauty  and  their  purity,  in  order 
to  diftinguifh  the  different  qualities. 

C.  Gum  tragacanth  is  efpecially  obtained 
from  the  flirub  fo  abundant  in  Crete,  termed 
adragant , ajtragalus  tragacantha  of  Linnæus 
It  differs  from  the  two  preceding  in  its  form  ; it 
is  in  ribbands,  or  in  plates,  or  in  blades  con- 
torted, ftriated,  canulated  ; of  an  opaque  white 
colour  : it  is  alfo  found  in  fmall  tears  of  the 
fame  colour.  Its  folution  is  much  more  difficult 

and 
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and  more  vifcid  than  that  of  the  gum  Arabic, 
it  always  contains  mucilaginous  filaments,  or 
flakes  ; it  is  employed  as  more  pure  and  more 
ufeful  than  the  latter* 

27.  Amongft  the  numerous  plants  which  con- 
tain the  mucous  juce,  either  in  a gluey  or  pul- 
vcrent  fiate,  the  roots  of  the  mallow,  and 
the  bulbs  of  the  Idly,  the  feed  of  flax,  of 
the  quince,  are  chiefly  chofen  for  extract- 
ing the  mucilages  in  common  ufe  ; they  are 
put  to  macerate  in  hot  water,  and  thus  are 
formed  vifcous,  gluey  liquids,  which  fupply  the 
place  of  the  gums  properly  10  called,  and  which 
may  even  be  brought  to  the  gummy  ftate  by 
defecation.  Every  country  has  befidcs  fuch  a 
great  number  of  plants  which  may  furnifh  mu- 
cilages by  their  maceration  in  water,  that  it 
would  be  difficult,  and  ufelefs  alfo,  here  to  pre- 
fen  t their  enumeration® 

F.  Uses, 

28.  Mucus  forms  in  general  one  of  the  vege- 
table materials  which  nature  has  befl  difpofed  to 
ferve  as  nutriment  to  animals.  I have  obferved, 
that  the  Africans  live  upon  the  gum  of  the  aca- 
cia. I fhall  only  obferve,  that  none  but  ftrong 
ard  vigorous  ftomachs  can  ealily  digeft  this 
infipid  and  vifcid  juice,  and  convert  it  with 
facility  into  chyle.  An  European,  who  travels 
in  countries  where  gum  is  produced,  ought  not 
to  make  ufe  of  it  without  fome  kind  of  feafon- 
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ing,  and  much  precaution  : for  the  fame  rea~ 
fon  the  food  beft  appropriated  to  man.  amongft 
the  vegetable  matters,  is  a mixture  or  a com- 

O 

bination  of  mucous  juice  and  fugar. 

29.  In  the  art  of  healing,  all  the  gums  and  ail 
the  mucilages  are  employed  with  great  fuccefs  as 
emollients,  relaxing,  ftrengthening,  for  quieting 
irritation,  inflammatory  heat,  and  pain;  their  chief 
ufe  is  in  topical  or  external  applications  to  pain- 
ful inflamed  tumors,  which  fhow  figns  of  com- 
mencing refolution  or  fuppuration.  This  is  the 
reafon  why  the  mucilages  of  lint-feed,  quince- 
feed,  mallows,  the  lily-root,  are  made  to  enter 
into  the  mixtures  of  cataplafms,  that  are  termed 
fedative,  refolvent,  or  emollient. 

30.  In  the  arts  much  ufe  is  made  of  gums  or 
mucilages,  to  give  donfiftence  to  flight  piece- 
goods,  and  to  the  colours  which  are  applied 
over  them,  and  fometimes  to  glue  or  caufe  the 
furfaces  of  thele  bodies  to  adhere  together.  Pa- 
per and  cloths  are  fized  by  the  folution  of  gums. 
They  are  employed  in  order  to  give  body  and 
glofs  to  felts,  ribbands,  and  taffetas.  Stuffs  dip- 
ped in  gum-water  affame  a tranfient  glofs,  and 
luftre,  which  is  very  quickly  deftroyed  by  the 
contadf  of  water.  It  is  alfo  made  the  bafe 
of  the  blacking  for  fîmes  and  boots.  Gum 

enters  into  the  fabrication  of  ink.  In  a word, 

✓ 

the  gums  and  mucilages  are  very  ufefuPkGdo- 
meftic  and  manufacturing  economy. 
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Article  VI. 

Of  the  third  of  the  immediate  Materials  of 
Vegetables , the  Saccharine  Mucous  Sub - 
fiance y or  Sugar . 

A.  Seat. 

1.  THOUGH  feme  chemi Its  have  nearly  con- 
founded mucilage  and  fugar  with  each  other, 
and  though  the  latter  fubftance  has  been  called 
pretty  generally  faccharine  mucous  matter  ; 
though  in  fa6l  the  faccharine  has  great  rela- 
tion with  the  mucous  matter,  it  is  no  lets  cer- 
tain that  there  ex ifts  between  thefe  two  fub- 

ftances  certain  differences  fo  effential  that  it  is 
■? 

impoffible  to  confound  them,  and  that  render  it 
neceffary  to  treat  of  them  feparately.  Sugar,  or 
the  faccharine  matter  exifts  in  abundance  in  ve- 
getables. It  may  even  be  faid,  that  there  is 
fcarcely  any  part  of  plants  which  is  wholly  de- 
prived of  it:  but  we  ought  here  to  fpeak  only 
of  tliofe  which  contain  a fufficient  quantity  of 
it  for  it  to  be  very  perceptible  by  its  tafte,  for  it 
to  be  impoffible  to  doubt  of  Tts  prefence,  and 
for  this  part  to  be  frequently  even  employed  in- 
head  of  fugar,  or  fugar  to  be  extracted  from  it 
more  or  lefrpure. 


2.  This 
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2.  This  fubftance  is  found  very  frequently  ill 
roots.  Befides  the  well-known  faccharine  na- 
ture of  liquorice,  fugar  exifts  alfo  in  fufficient 
abundance  in  carrots,  parfnips,  turnips,  pota- 
toes, onions,  to  be  extracted  and  obtained 
feparately,  as  was  done  by  Margraff,  by  fteeping* 
thefe  vegetables  in  alcohol,  which  ditfolves  the 
fugar  without  affeding  the  mucilages  and  the 
extracts.  It  is  generally  known  that  the  fac- 
charine ft  ate  of  thefe  roots  is  developed  by  the 
adion  of  fire  in  decodion.  It  is  alfo  known 
that  there  are  fome  of  thefe  parts  which  contain 
it  in  fufficient  abundance  to  be  fit  for  ufe  as 
an  aliment.  Such  is  that  which  Sparmann  fo 
happily  di (covered  in  the  interior  of  Africa, 
which  ferved  him  for  food  during  part  of  his 
journey. 

3.  The  items  are  frequently  filled  with  fac- 
charine juice.  Befides  the  fap  of  the  birch,  and 
efpecially  that  of  the  maple,  from  which  fugar 
is  extraded  in  America,  the  pith  of  fome  palm- 
trees,  that  of  the  bamboo,  that  of  various  reeds, 
the  (talk  of  maize,  and  efpecially  that  of  the 
faccharum  officinale>  contain  it  more  or  lefs 
abundantly.  It  is  the  laft  mentioned  plant 
which,  having  been  tranfported  from  Africa  into 
America,  becaufe  the  molt  abounding  in  this 
produd,  furnifhes  all  Europe  with  the  fugar 
which  is  confumed  in  fuch  large  quantities, 
and  has  become  an  article  almoit  of  the  firft 
neceffity  to  a portion  of  the  inhabitants  of  this 
part  of  the  world. 

p.a 
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4.  There  are  many  vegetables  whole  leaves 
are  faccharine,  and  many  of  them  exfude  a thick 
juice  in  fmall  drops,  which  thickens  and  becomes 
concrete  at  their  furface  in  the  form  of  fmali 
grains  or  faccharine  powder.  Such  is  the  manna 
that  proceeds  from  the  alh,  the  larch,  the  al- 
liage Such  is  the  dew  which  covers  the  furface 
of  the  leaves  of  the  lime,  of  the  elm,  and  many 

other  trees  with  a brilliant  and  faccharine  var- 

/ 

nifli  in  hot  and  dry  feafons.  This  excretion 
is  even  confidered  as  a kind  of  difeafe  of  the 
trees.  It  is  certain  that  the  leaves  are  in  general 
thofe  parts  of  vegetables  which  have  the  leaft  of 
the  faccharine  tafte  ; it  feems  even  that  this 
juice,  when  it  exifts  in  them,  is  difplaced  out 
of  its  natural  filiation,  and  as  it  were  by  an  er- 
ror of  place. 

5.  On  the  other  hand,  there  is  not  perhaps  a 

fingle  flower  which  is  entirely  deftitute  of  fac- 
charine juice.  A great  number  polfels  even  a 
particular  organ,  the  nectary,  in  which  this  juice 
is  accumulated  and  depofited  under  the  name  of 
ne&cir.  It  exilts  there  at  hrft  in  thick  tranfpa- 
rent  drops  : it  afterwards  becomes  thicker,  and  af- 
fames even  the  granulated  and  folid  form.  It  is 
this  nectar,  which  is  at  the  fame  time  both  aro- 
matic and  faccharine,  which  the  bees  colieéh 
and  which  they  convert  into  honey,  a fubftance 
very  analogous  to  fugar,  which  the  ancients 
ufed,  as  the  moderns  have  employed  the  latter 
fubftance  fin  ce  the  difeovery  of  America.  But 
no  flower  or  leaf  contains  a fuflicient  quan- 
ta t i ty 
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tity  of  fugar  for  it  to  be  extracted  with  ad- 
vantage. 

o 

6.  The  fruits  are  one  of  the  parts  of  vege- 
tables in  which  the  faccharine  matter  is  mo  ft 
abundant.  The  juice  which  fills  them,  the  pulp 
which  is  inclofed  in  them,  ortlieflefh,  the  more 
or  lefts  folk!  parenchyma  which  forms  their  tex- 
ture, are  fo  faccharine,  that  it  muft  have  occur- 
red  to  the  minds  of  many  men  to  attempt  to 
extradf  fugar  from  them  ; and  it  cannot  be 
doubted  that  this  art  may  be  eftabliflied  at  fome 
future  period  with  fuccefs  in  hot  countries,  if 
the  advantage  of  the  cultivation  of  the  fugar- 
cane  ftiould  be  loft  or  diminifhed  by  any  caufe  : 
it  is  known  that  plums,  apples,  and  figs  more 
efpecially,  are  fo  charged  with  it,  that  by  dry- 
ing thefe  fruits  in  a ftove,  a conftderable  quan- 
tity feparates  from  all  their  points  in  grains  or 
in  powder, 

7.  The  feeds,  on  the  contrary,  are  perhaps  thofe 
vegetable  parts  which  contain  the  leaft  of  the 
facbharine  matter:  but  moft  of  them  have  the 
very  remarkable  property  of  becoming  faccha- 
rine by  germination.  This  phenomenon,  which 
is  very  fenftble,  efpecially  in  the  cereal  or  the 
graminaceous  feeds,  gives  rife  to  many  arts, 
efpecially  that  of  brewing.  The  formation  it- 
fe If,  or  this  converfion  of  an  inftpid  or  mucous 
vegetable  fubftance  into  faccharine  matter,  is 
one  of  the  facts  which  muft  throw  the  great eft 
light  upon  the  difference  or  the  relation  of 
thefe  two  fubftances,  as  I fliall  foqn  fhow  : it  is 

analogous 
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analogous  to  what  happens  in  a particular  fpecies 
of  fermentation,  which  I Ihall  diftinguifh  here- 
after, and  to  what  takes  place  in  the  matura- 
tion of  fruits,  in  which  we  cannot  fail  to  recog- 
nize the  production  of  fugar  by  an  intimate 
aftion  of  the  vegetable  materials. 

8.  Notwithftanding.  this  multiplicity  of  places 
in  which  we  meet  with  the  faccharine  matter  in 
vegetables,  it  is  to  be  remarked  that  it  is  no 
where  pure,  that  it  is  mixed  or  combined  with 
mucus,  with  acid,  with  different  kinds  of  fe« 
cula,  with  extracts,  with  colouring  matters  ; in 
a word,  that  it  is  not  with  this  fubftance  as  with 
gum  or  mucus,  which  frequently  exifts  in fu- 
lated,  fo  that  it  may  eafily  be  extracted  or  ob- 
tained in  a feparate  hate, 

B.  Extraction. 

g.  It  is  on  account  of  this  mixture  or 
combination  with  fo  many  different  matters, 
and  fometimes  with  feveral  together,  that  in  or- 
der to  obtain  fugar  properly  fo  called,  and  in  the 
form  known  to  every  one,  it  is  not  fufficient  mere- 
ly to  prefs  the  vegetables  which  contain  the 
faccharine  juice  of  which  it  forms  part  ; but  it 
is  alfo  neceffary  to  prepare  thefe  juices  by  pro- 
ceffes  more  or  lefs  tedious  and  expeniive,  to 
purify  them,  to  feparate  from  them  the  fecula, 
the  mucus,  and  the  colouring  matter,  Two  ve- 
getable fubffances,  namely  the  juice  or  fap  of  two 
or  three  fpecies  of  maple,  and  that  of  the  fugar- 

cane 


SACCHARINE  MUCUS,  OR  SUGAR.  215 


cane  cultivated  in  America,  arundo  faccharl - 
fera , facchannn  officinale , are  thole  which  af- 
ford it  the  moft  abundantly,  the  moft  pure,  and 
with  the  lead  labour;  though  thefe  laborious  ope- 
rations conftitute  an  art  no  lefs  complicated  than 
important. 

10.  In  Canada,  and  in  fome  of  the  hates  of 
North  America,  the  fappy  juice  of  the  maple  is 
made  to  run  out  byfeveral  holes  bored  in  the  tree 
at  different  heights.  In  the  fpring,  by  placing 
fnow  at  the  foot  of  the  trees  at  the  clofe  of 
the  night,  the  flow  of  this  fweet  fap  through  the 
orifices  made  in  the  maple  trees,  is  increafed 
by  the  contraction  thus  produced.  This  fap  is 
boiled  in  proper  yeffels  till  it  has  acquired  the 
requifite  confidence  to  fuffer  the  fugar  to  cryf- 
tallize  by  cooling  ; and  though  this  art  has 
not  yet  been  well  defcribed,  which  it  would  be 
ufeful  to  multiply  and  eftablifii  in  all  the  coun- 
tries in  which  the  maple  is  fo  abundant,  it  is 
highly  probable  that  the  procédés  of  which  it 
conflits  are  limilar  to  thofe  which  are  praétifed 
upon  the  juice  of  the  fugar-cane. 

11.  In  the  South  American  colonics,  in  the 
ifiands  where  the  lugar- cane  is  cultivated  in 
great  abundance,  the  Item,  when  ripe  and  diffi- 
dently yellow,  is  crulhed  between  cylinders  ; 
the  juice  which  runs  out  is  received  into  an 
hollow  table  placed  under. the  cylinders,  and 
termed  melalfies  ; the  cane  thus  exhauded  is 
employed  as  fuel.  The  fyrup  which  is  more  or 
Ids  rich  in  fugar  according  to  the  maturity 

of 
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of  the  cane,  the  foil  in  which  it  has  been 
reared,  and  the  ftate  of  the  atmofphere  that 
has  prevailed  during  its  vegetation,  is  put 
into  kettles  in  which  it  is  boiled  with  wood- 
allies  and  lime.  The  liquor,  is  carefully 
fcummed  ; when  it  is  diffidently  condenfed,  or 
in  the  ftate  of  fyrup,  it  is  boiled  with  lime  and 
alum  ; it  is  afterwards  poured  into  a back  or 
cooler  ; it  is  birred  with  a wooden  fpatula;  the 
cruft  which  forms  at  its  furface  is  broken  ; it  is 
diftributed  into  {hallow  wooden  velfels  in  order  to 
accelerate  its  cooling;  it  is  poured  ftill  luke- warm 
into,  calks  placed  upright  over  a ciftern,  and 
perforated  at  the  bottom  with  feverai  holes  ftop- 
ped  with  canes.  The  juice  concretes  like  a fait 
that  crydallizes;  and  the  liquid  portion  or  fy- 
rup into  the  ciftern.  The  fugar  obtained  by 
this  firft  operation  is  termed  mofcovado  ; it  is 
yellow,  foft,  and  as  it  were  fatty. 

12.  This  mofcovado,  or  raw  fugar,  is  purified  or 
refined  in  the  fame  places  by  the  following  pro- 
cefs  : it  is  boiled  into  a fyrup  with  a little  water; 
this  fyrup  is  poured  hot  into  cones  of  baked 
earth,  or  moulds  perforated  at  their  lower  extre- 
mity  with  a hole,  which  at  firft  is  kept  flopped, 
Each  of  thefe  cones  is  placed  inverted  upon  an 
earthen  pot  which  receives  the  open  point,  and 
ferves  to  keep  it  in  a vertical  pofition  ; the  fyrup 
is  fil'd  ftirred  in  thefe  cones,  and  afterwards  is 
differed  to  cool  and  cryftallize,  After  it  has 
been  left  to  ftand  for  fifteen  or  iixteen  hours, 
the  perforated  point  of  the  cones  is  opened,  and 

the 
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the  portion  of  the  fugar  that  has  not  become 
concrete  is  fuffered  to  run  out  in  coarfe  fyrup  ; 
the  bafe  of  the  concrete  fugar-loaves  is  fcraped; 
while  pulverized  fugar  is  put  in,  beaten  down, 
and  covered  with  a layer  of  clay  mixed  with 
water:  this  water  filtrating  gradually  through 
the  particles  of  the  fugar-loaf,  feparates  from 
it  the  foft  brown  portion,  which  is  more  foluble 
than  the  welbcryftallized  part;  this  runs  out, 
carrying  with  it  the  fine  fyrup.  This  operation 
of  claying  is  feveral  times  repeated;  the  whiten- 
ed loaves  are  then  taken  out,  they  are  dried  in 
a ftove  for  eight  or  ten  days  ; they  are  broken, 
and  reduced  into  large  fragments,  which  are 
termed  caffonades , and  fent  to  Europe. 

13.  This  operation,  of  which  I here  give  only 
an  imperfect  fketch,  has  not  yet  been  brought  to 
its  perfediion.  Hitherto  there  have  been  no  able 
chemifts  who  have  had  the  means  of  occupy- 
ing themfelves  with  this  fubjedt  in  the  iflands; 
fome  diave  juft  began  to  attend  to  it,  and  at 
periods  when  it  was  not  in  their  power  to  apply 
the  new  difcoveries  to  this  work.  it  is  more 
than  probable  that  a portion  of  the  fugar  is 
burned  in  the  boilers  in  which  the  fyrup  is  boil- 
ed, and  that  the  evaporation  ought  to  be  per- 
formed with  lefs  fire.  What  takes  place  in  the 
boiling  is  not  yet  known.  Some  think  that  it 
ferves  to  feparate  a fecula,  an  extradt,  and  a co- 
louring matter  ; to  this  they  think  that  the 
afhes  and  lime  contribute;  others  afifert,  and 
JBergman  was  of  this  opinion,  that  the  adtive 
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re-agents  ferve  to  feparate  a portion  of  acid  that 
exifts  ready  formed  in  the  cane-juice,  or  which 
the  fire  required  for  the  evaporation  has  deve- 
loped in  it.  Some  imagine  that  it  is  only  a 
fimple  evaporation  and  the  action  of  the  fire, 
which  on  the  one  hand  diminifh  the  quantity 
of  the  water,  and  condenfe  the  particles  of  the 
fugar,  and  on  the  other  coagulate  and  feparate 
the  fecula  from  the  colouring  matter.  All  this 
uncertainty  cannot  be  difiipated,  and  the  ope- 
ration cannot  be  known  and  rectified  till  men 
in  fir  acted  in  the  prefent  ftate  of  chemiftry  fhall 
obferve  and  examine  this  operation,  upon  the  place 
itfelfi  and  in  all  its  details.  The  analvfis  of  the 
cane-juice  will  be  an  indifpenfable  preliminary  of 
this  excellent  and  ufeful  work. 

14.  In  Europe  the  cafionades  are  refined  by 
a procefs  which  refembles  the  laft  boiling  of  the 
fugar.  This  refining  conflits  in  difiolving  the 
cafibnade  in  water  charged  with  lime,  and  add- 
ing to  it  ox-blood,  lize,  or  white  of  egg,  in 
order  to  clarify  it.  The  liquor  is  boiled,  the 
fire  is  afterwards  fiackened,  the  fcum  carefully 
removed,  thefyrup  concentrated  by  a brifk  fire, 
and  the  rifing  checked  by  throwing  a little 
butter  upon  the  liquid.  When  the  boiling  is 
completed,  the  fire  is  extinguilhed  ; the  liquid  is 
poured  into  earthen  moulds,  then  ftirred  and  buf- 
fered to  cool  ; the  hole  of  the  moulds  is  opened; 
the  bafe  of  the  fugar-loàves  is  clayed  with  wet 
argil,  and  this  claying  is  repeated  till  the  water 
has  carried  away  all  the  fyrup.  and  the  fugar  is 

fufficiently 
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fufficiently  white  ; the  loaves  are  dried  in  a 
ftove  heated  to  40  ° of  Reaumur:  they  are  left 
eight  days  in  this  ftove,  and  afterwards  put 
in  paper  fattened  with  packthread.  According  to 
the  nature  of  the  caftonades  which  we  treat,  we 
obtain  refined  fa  gar,  pure,  and  more  or  lefs 
white.  The  theory  of  this  operation  is  not  more 
advanced  than  that  of  the  boiling  of  fugar,  and 
the  obfervations  which  I have  made  upon  the 
latter  apply  equally  to  the  refining  procefs. 

C.  Phyfical  Properties . 

18.  Sugar  is  not  only  folid  like  a great 
number  of  the  immediate  materials  of  vegetables  ; 
but  it  is  formed  of  a great  number  of  cryftalline 
grains  more  or  lefs  brilliant,  and  is  itfelf  capable 
of  affuming  a regular  polyhedral  form.  When  it 
is  made  to  cryftallize  in  the  ftate  of  fugar- candy, 
or  when  it  cryftallizes  in  liquors  which  are  fatu- 
rated  with  it,  fuch  as  the  fyrups,  it  is  obtained  in 
cuneiform  octahedrons,  imperfect  at  their  two  * 
fummits,  each  of  which  is  replaced  by  a refit- 
angle,  or  in  hexahedral  prifms  terminated  by 
fummits  of  two  faces.  This  property,  together 
with  its  taftc,  have  caufed  it  to  be  confidered  as 
a kind  of  faline  fubftance,  and  many  chcmifts 
have  confidered  it  as  holding  the  middle  place 
between  mucilages  and  eftential  faits. 

Id.  On  account  of  its  faccharine  and  agree- 
able tafte,  it  is  diftin gui fhed  and  relilhed  by 

many 
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many  animals,  and  even  by  the  carnivorous;  it 
is  fo  peculiar  to  it,  and  characterizes  it  fo  well, 
that  there  is  only  this  Angle  fubftance  am  on  git 
all  the  products  of  nature  which  enjoys  it,  and 
it  certainly  depends  upon  its  kind  of  combi- 
nation, and  the  particular  proportion  of  its  prin- 
ciples. Sugar  has  no  kind  of  odour,  though 
infects  are  attracted  from  a di fiance  by  its  pre- 
fence:  it  is  white  and  tranfparent,  or  colouiiefs. 

17-  It  is  one  of  thofe  natural  bodies  which  pof- 
fefs  the  phofphoric  property  in  the  moft  marked 
manner.  When  it  is  rubbed  or  grated  in  the 
dark,  it  diffufes  luminous  breaks  extremely  bril- 
liant, and  which  pafs  with  the  rapidity  of  light- 
ning. It  appears  that  the  caloric,  expelled 
from  between  the  particles  of  this  body  thus 
rubbed  and  evidently  comprefled,  is  difengaged 
with  the  accelerated  motion  which  gives  it  the 
form  of  lmht, 

O 

18.  Every  one  knows  the  extreme  brittlenefs 
of  fugar  ; but  it  has  not.  yet  been  fufficiently 
noticed  that  it  is  capable  of  varying  in  a re- 
markable manner,  and  that  the  denfity  of  this 
body  may  have  a great  number  of  different 
ftates.  Sometimes  it  is  very  hard,  and  does  not 
break  without  difficulty.  That  which  is  well  cryf- 
tallized  and  candied  has  the  vitreous  fraéture  ; 
that  which  has  congealed  fpeedily  is  granulated* 
We  meet  with  fpecimeris  which,  in  this  lab 
mentioned  bate,  are  very  tenacious,  and  cannot 
be  broken  in  pieces  without  difficulty.  Other 
pieces  crumble  with  the  greateft  eafe.  The  firft 

owes 
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owes  its  {Iron g confidence  to  a rapid  cryftalliza- 
iion,  and  a great  degree  of  drynefs.  The 
degree  of  foftnefs  in  the  fécond  depends  upon 
the  water  which  it  retains  between  its  par- 
ticles, or  which  it  has  abforbed. 


D.  Chemical  Properties . 


f9.  Very  (trikinc;  relations  fubfift  between  the 
chemical  properties  of  mucus  and  thofe  of  fugar. 
But,  though  thefe  analogies  are  fo  flrong  and 
ib  multiplied,  that  chemifts  would  frequently  be 
at  a lofs  to  diftinsmifli  the  pro  du  his  of  the  one 
from  the  other,  yet  there  are  feme  particular  cha- 
racters, fame  phenomena  produced  by  various 
re-agents,  which  eftabliîh  differences  iufficiently 
remarkable.  I fhall  rapidly  pais  over  the  fimi- 
lar  properties,  which  I ih all  merely  indicate,  and 
fhall  dwell  more  particularly  upon  thofe  which 
eftablifh  di  ft  i net  ions  confiderably  marked  be- 
tween thefe  two  bodies. 


20.  Under  the  action  of  fire,  the  habitudes  of  fu- 
gar  are  little  different  from  thofe  of  mucus  ; when 
heated  in  contact  with  the  air,  it  is  fufed  more 
quickly,  it  is  more  Ibftened,  and  is  coloured  and 
decompofed  morefpeedily  than  gum  is;  it  alfo 
exhales  a more  agreeable  and  more  odorous  va- 
pour, and  leaves  a more  fpongy  and  more  dilated 
coal  than  that  of  mucus.  Every  one  knows  that 
fu  gar,  treated  in  this  manner,  is  fufed,  fweîïs, 
and  diffules  a ftrongand  agreeable  fmell,  known 
by  the  name  of  Caramel f If  we  do  not  urge 

this 
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this  decompofition  by  an  open  fire  fo  far  as  to 
reduce  the  fugar  to  a coal,  it  remains  brown,  ad-* 
he  five,  deliquefcent,  of  an  acrid  pungent  tafle, 
a little  empyreumatic,  and  very  acid.  When 
diftilled  in  a retort  carefully  and  flowly,  by 
means  of  a well-graduated  fire,  it  affords 
more  water  than  gum,  ftill  lefs  oil,  more  pyro- 
mucous  acid,  lefs  carbonic  acid,  and  car- 
bonated hidrogen  gas  ; and  its  coal,  which  is  lefs 
clenfe,  lighter,  and  more  eafy  to  be  incinerated, 
leaves  a little  more  pot-afh  and  lime  in  its  refidue. 
Thefe  phenomena  indicate  a larger  quantity  of 
oxigen,  and  in  general  a proportion  fomewhat 
different  between  its  primitive  principles.  This 
is  alio  the  true  caufe  of  all  the  different  grada- 
tions that  will  be  defcribed  in  its  properties. 

21.  Sugar  is  no  lefs  unalterable  by  the  air 
than  the  gums  ; it  is  only  capable  of  abforb- 
ing  a little  humidity  from  it,  by  an  hygro- 
métrie effect  ; it  exaftlv  follows  all  the  fiâtes  of 
the  atmofphere  when  expofed  to  it.  According- 
ly, in  order  to  preferve  it,  care  muft  be  taken  to 
keep  it  in  a warm  and  dry  place,  defended 
ao'ainft  the  viciffitudes  of  the  weather.  It  dif- 
folves  in  water,  with  which  it  forms,  when 
well  fat urated  with  it,  a ropy,  vifeous  liquor, 
unalterable  when  pure,  and  called  fyrup . 
The  folution,  evaporated  flowly  and  fponta- 
neoufly  by  the  contadl  of  hot  and  dry  air, 
cryltallizes  ; and  in  this  manner  it  is  that 
fugar-candy  is  made.  If  the  fyrup  at  the 
fame  time  contains  fame  other  matter  in  iolu- 
♦ tion, 
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lion,  it  paffes  into  the  vinous  fermentation,  and 
forms  alcohol,  of  which  I fliall  lpeak  in  detail 
in  the  order  of  faffs  in  which  I lhall  treat  of 
the  lpontaneous  alterations  of  vegetables.  Hot 
and  efpecially  boiling  water  takes  up  more 
fugar  in  folution  than  cold  water,  and  forms  a 
liquid  more  denfe  and  more  tenacious  than 
fyrup.  As  this  kind  of  folution  or  foftening 
by  means  of  heat  may  have  feveral  different 
degrees  of  d entity,  and  become  more  or  lefs 
ftrongly  folid  or  concrete  by  cooling,  great 
advantages  are  derived  from  this  very  diverfity 
of  its  properties  in  the  art  of  the  confectioner; 
and  tliefe  different  liâtes  of  folution,  more  or 
lefs  denfe  and  concrefcible,  conftitute  the  dif- 
ferent decrees  of  the  boiling*  of  fugar,  ufed  in 
frofting  of  confeffionary,  or  comfits,  &c. 

22.  Though  there  are  certain  analogies  be- 
tween the  manner  in  which  the  powerful  acids 
a 61  upon  mucus  and  upon  fugar,  they  do  not 
extend  as  far  as  chemical  authors  have  carried 
them,  but  there  ex  iff,  between  them  very  remark- 
able differences.  The  concentrated  fulphuric  acid 
reduces  it  to  a coal,  converts  it  in  part  into 
water  as  it  does  gum  ; but  the  nitric  acid  never 
converts  it  into  mucous  or  fa  cell  lactic  acid,  as  it 
does  gum  ; the  fugar  paffes  at  once  and  imme- 
diately (under  the  fame  circumftances  in  which 
gum  forms  pulverulent  and  infoluble  mucous 
acid)  into  the  Irate  of  malic  acid,  and  after- 
wards quickly  into  that  of  oxalic  acid,  by  the 
continued  affion  of  the  nitric  acid.  It  is  alio 

of 


£24  SACCHARINE  MUCUS,  OR  SUGAR. 

of  all  the  vegetable  fubftances  that  which  yields 
this  lait  cryftallizable  acid  the  molt  eafily. 
But  it  always  furnifhes  a portion  of  malic 
acid  at  the  fame  time,  and  there  always  remains 
a more  or  lefs  abundant  portion  of  the  latter  in 
the  mother  water  of  the  faccharine  oxalic  acid, 
or  that  obtained  from  fugar,  when  this  mother- 
water  can  no  longer  furnifh  cryftals.  This  very 
remarkable  difference,  this  property  of  not  af- 
fording infoluble  mucous  acid,  and  of  paffmg 
immediately  and  at  firft  into  the  ftate  of  malic 
acid,  and  afterwards  very  quickly  into  the  ftate 
of  oxalic  acid,  has  appeared  to  Citizen  Vauquelin 
and  myfelf  to  depend  upon  the  more  oxigenated 
nature  of  fugar  than  of  gum.  It  is  too  much 
furcharged  with  this  principle  ; it  is  too  near  to 
the  general  ftate  of  acid,  to  be  able  to  form  the 
highly  carbonated  and  very  infoluble  mucous 
acid,  to  be  able  to  pafs  through  this  fir  ft  degree 
of  inferior  acidification.  Accordingly,  as  foon 
as  the  nitric  acid  aéis  upon  it,  and  changes  the 
order  of  its  compofition,  it  is  not  divided  into 
the  two  firft  acids,  the  mucous  and  the  malic, 
but  into  the  two  following,  the  malic  and  the 
oxalic.  The  lefs  the  acid  of  nitre  has  a6ted,  the 
more  the  proportion  of  malic  acid  exceeds  that 
of  the  oxalic,  though  there  is  always  a little  of 
this  formed  from  the  commencement  of  the  ac- 
tion of  the  nitric  acid.  We  here  fee  the  divifion 
of  the  fugar  into  new  bodies,  a divifion  which 
invariably  characterizes  the  vegetable  fubftances. 

23*  Sugar  comports  itfelf  nearly  in  the  fame 

manner 
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manner  as  gum  with  the  alkalis,  which  caufe 
more  oil  to  be  obtained  from  it  by  diftillation  ; 
and  alfowith  the  nitrate  of  pot-afh,  which  burns 
its  hidrogen  and  carbon,  and  infulates  the  fixed 
matters;  with  the  fuper-oxigenated  muriate  of 
pot-afh,  which  inflames  and  detonates  ftrongly 
with  it  by  percuffion  ; with  the  metallic  oxides 
which  burn  or  decompofe  it  ; and  with  the  (blu- 
tions of  the  metals,  which  alio  precipitate  it 
from  its  folution,  and  alter  it. 

£4.  By  the  aid  of  all  the  means  which  alter 
and  decompofe  fugar,  we  may  determine  the 
proportions  of  its  primitive  principles,  the  re- 
lative quantities  of  oxigen,  of  carbon,  and  of 
hidrogen  which  conftitute  it.  Lavoifier,  by  ufing 
the  vinous  fermentation,  which  it  alone  is  ca- 
pable of  undergoing,  and  which v con  lifts  in  a 
fpontaneous  decompofition,  and  in  the  divifion 
into  two  new  compounds,  which  I have  already 
fo  frequently  defcribed  in  the  vegetable  fub* 
fiances,  has  found  that  one  hundred  parts  of 
fugar  contain  fixty-four  parts  of  hidrogen, 
twenty-eight  parts  of  carbon,  and  eight  parts 
of  oxigen.  Though  it  appears  that  this  analyfis 
has  not  yet  been  able  to  receive  all  that  degree 
of  precifion  which  it  would  be  poffible  to  give  it 
at  the  prefent  day,  if  wre  fhould  compare  the 
different  refults  afforded  by  the  different  means 
of  decompofition,  yet  this  firft  datum  of  Lavoifier, 
which  is  not  far  remote  from  the  truth,  fliows 
that  fugar  is  an  oxide  of  carbon  and  hidrogen, 
a little  more  oxigenated  than  gum,  and  that  it 
Vol,  VIL  Q is 
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is  in  this  that  its  difference  conflits.  It  appears, 
that  the  converfion  of  inlipid  mucus  into  fac- 
charine matter  is  effected  in  vegetables  by  mere 
oxigenation,  and  by  a flight  change  of  pro- 
portion in  the  principles*  It  is  not  improbable 
that  art  will  hereafter  be  able  to  convert  the 
gums  into  faccharine  matter  ; and  I have  ah 
ready  feveral  times  obferved,  that  a folution  of 
gum  in  water,  into  which  oxigenated  muriatic 
acid  gas  was  made  to  enter,  affumed  a faccha- 
rine tafte,  mixed  indeed  with  a ftrong  bitter- 
nefs.  This  profpect  which  is  hill  very  new,  muft 
lead  to  many  ufeful  refear ches  and  refults.  It 
is  already  acknowledged  by  fo me  modern  che- 
mifts,  that  the  mucous  and  feculent  vegetable 
fubftances  are  frequently  converted  in  the 
ftomach,  by  the  procefs  of  digeftion,  into  fac- 
charine  matter  ; and  it  is  in  this  manner  that 
Meffrs.  Rollo  and  Cruickfhank  believe  the 
diabetes  mellitus  to  be  produced. 

E.  Species  or  Varieties  of  Sugar. 

25.  We  have  already  feen  that  the  faccharine 
matter  is  never  pure  and  infulated  in  vegetables, 
as  mucus  fo  often  is  ; that  it  is  united  fometimes 
with  mucilage,  fometimes  with  fecula,  or  ex- 
tractive, and  one  or  more  colouring  matters,  and 
when  we  with  to  liave  it  pure,  w e are  obliged 
to  employ  different  means  in  order  to  feparate 
it  from  thefe  foreign  bodies  ; there  are,  how- 
ever, fome  faccharine  fubftances,  which  are  ufed 

impure 
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impure,  and  fuch  as  nature  prefents  them» 
Hence  it  refults,  that  four  principal  fpecies 
of  faccharine  fubftances,  more  or  lefs  in  ufe 
for  the  common  purpofes  of  life,  are  to  be 
diftinguiflied;  namely,  fugar,  properly  fo  cal- 
led, the  fugar  of  the  maple,  honey,  and  manna. 
Though  feme  faccharine  fruits  are  ufed  infeveral 
countries,  as  fubftitutes  for  one  or  other  of 
thofe  fubftances,  they  are  only  to  be  confidered 
as  very  imperfect  mixtures. 

A.  I have  already  fpoken  of  fugar*  properly  fo 
called,  becaufe  it  is  the  pureft  faccharine  product* 
that  which  is  the  moft  abundant,  and  the  molt 
employed  in  Europe.  It  has  ferved  in  feme 
meafure  as  a reprefentative  of  the  whole  genus. 
It  is  known  that  it  is  derived  from  the  pilth  or 
medullary  and  utricular  juice,  of  a gigantic 
fpecies  of  the  gramineous  plants  ; that  it  re- 
quires much  labour  to  bring  it  to  its  cryftalline 
and  pure  hate;  that  it  is  not  yet  even  well 
known  in  what  its  preparation  and  its  purifica- 
tion confifi,  which  have  not  yet  been  brought 
to  the  point  of  perfection,  which  may  be  ex- 
peéted  from  the  prefent  ftate  of  chemiftry.  This 
fugar  is  employed  in  different  ftates  of  purity 
from  the  mufcovado  and  the  raw  fugar,  the  dif- 
ferent kinds  of  caffonade,  tlie  common  or  offi- 
cinal fugar  in  large  loaves,  the  white  and  very 
cryftalline  fugar  in  fmall  loaves,  the  double-re- 
fined hard  fugar,  very  clofe  and  very  brilliant 
in  its  texture,  and  the  feuar-candv.  The 
fyrup,  and  molafles  are  equally  applied  to  a 

Q 2 great 
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great  number  of  ufes,  efpecially  after  they 

* 

have  been  purified  and  bleached  by  heating 
and  caufing  them  to  throw  up  their  ikum  ; 
by  filtrating  them  through  woollen  cloths,  of 
a clofe  texture,  and  flightly  boiling  them  with 
pulverized  charcoal. 

J3.  The  fugar  extradted  from  the  maple, 
which  in  part  fupplies  the  confumption  of  the 
inhabitants  of  North  America,  efpecially  in 
Canada,  forms  a fécond  fpecres  very  nearly 
approaching  to  the  firfi:  in  its  good  qualities, 
when  it  is  well  prepared  it  is  equally  beauti- 
ful, equally  white,  and  equally  well  cryftallized 
with  that  of  America,  or  that  of  the  fugar- 
eane;  but  the  labour  by  which  it  is  procured,, 
is  ftill  too  long  and  troublefome  for  its  quan- 
tity to  have  been  yet  raifed  to  the  level  of  the 
confumption,  even  in  the  parts  of  the  world 
where  the  tree  which  affords  it  is  the  moft 
abundant;  it  appears  to  be  moft  pure  in  the 
lap  which  holds  it  in  folution  ; it  is  much 
more  diluted,  much  more  extended  with  water, 
and  in  proportion  as  its  folution  is  condenfed 
and  concentrated,  it  becomes  mucous  and  co- 
loured. The  art  of  extracting  it  from  the  fop 
of  the  maple,  is  yet  very  far  from  having  been 
brought  to  the  perfection  which  it  is  capable  of 
attaining,  when  the  lights  and  the  inftruments 
of  modern  chemifixy  lhall  have  been  applied  to 
it.  Perhaps  this  fop  might  firfi;  be  graduated  or 
concentrated  by  congelation,  and  thus  the  great 
labour  and  expenfe  of  its  evaporation^  dimi- 
ni died. 
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nilhed.  It  would  firft  of  all  be  neceffary  care- 
fully to  analyze  the  lap  of  the  maple. 

Ce  Honey  is  the  only  faccharine  fubflance 
that  was  employed  in  antiquity.  It  has  been 
pretended  that  the  ancients  knew,  by  procédés 
of  purification  analogous  to  thofe  that  are 
praélifed  for  fugar,  to  extraft  from  it  a folid  and 
concrete  matter,  capable  of  being  preferved  ; 
but  there  is  no  hiftorica!  monument  to  proue 
the  truth  of  this  alfertion,  though  there  is  no- 
thing that  dire&ly  oppofes  the  fuccefs  of  fuels 
a labour.  It  is,  however,  much  more  probable, 
that  the  ancients,  who  carefully  diflinguifhed 
the  different  fpecies  of  honey,  and  who  ufed 
the  greateft  indufhy  in  the  keeping  of  bees, 
employed  different  fpecies,  according  to  the 
ufes  for  which  they  were  deftined,  and  feîeéted 
for  fome  of  thefe  ufes,  a concrete  and  granu- 
lated fpecies,  more  or  lefs  fimilar  to  our  fugar, 
properly  fo  called.  Honey  is  nothing  more 
than  the  neéfar,  or  the  faccharine  and  aromatic 
juice  which  the  bees  colleéf  from  flowers,  and 
which  they  carry  in  their  nefts  or  hives,  for  their 
own  fubfiftence  in  the  cold  feafon,  and  for  that 
of  their  young.  It  elpeciatiy  accompanies  the 
female  organs  of  generation  in  plants,  and  is 
found  at  the  bafe  of  the  piftils  of  dowers  ; gene- 
rally, it  even  impregnates  the  ftyle,  which  con- 
tains it  throughout  the  whole  of  its  continuity, 
as  we  perceive  by  fucking  thefe  parts  of  the 
flowers.  It  feems  to  ferve,  to  fix,  and  conduct 
the  fecundating  effluvia  of  the  pollen.  Honey 
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is  a combination  of  faccharine  matter,  and  aro- 
matic or  odorous  mucilage.  The  mucus  fub~ 
ftance  which  it  contains  gives  it  vifcofity,  a 
kind  of  glutinous  quality,  deliquefcence,  and 
renders  it  difficult  to  be  purified. 

D.  Manna  is  the  fourth  fpecies  of  faccharine 
matter  which  l diftinguifh  in  this  genus.  It  is 
a gummous  faccharine  juice,  coloured  by  a 
naufeous  extractive  matter;  its  tafte  alfo  is  dite 
agreeable  and  very  different  from  that  of  fugar, 
properly  fo  called.  It  iffues  fpontaneoufly  in 
ffnall  drops,  which  form  folid  grains,  from  the 
leaves  of  the  pine,  the  fir,  the  oak,  the  ju- 
niper-tree, the  willow,  the  fig-tree,  the  maple, 
and  the  olive-tree.  It  is  alfo  feen  in  the  form 
and  by  the  name  of  honey-dew,  upon  the  leaves 
of  the  elm,  the  linden,  and  the  yoke-elm,  the 
upper  furface  of  which  it  covers  with  a light 
and  poliffied  integument,  Lobel  and  Rondelet 
have  defcribed,  by  the  name  of  alcomeli,  that 
which  is  found  upon  the  olive  trees,  in  the  vi- 
cinity of  Montpellier.  Tournefort  has  like  wife 
colleéted  fome  upon  the  trees  in  the  neighbour- 
hood of  Aix  and  Toulon.  But  the  trees  which 
furniffi  the  moft  of  this  juice,  and  from  which 
that  which  is  employed  in  medicine  is  ex- 
tracted, are  the  afh,  the  larch,  and  the  alhagi. 

The  afh,  which  grows  in  abundance  in  all  tire 
temperate  climates,  yields,  more  efpeciaily,  a 
large  quantity  of  manna,  in  Sicily  and  Calabria, 
Though  the  manna  collects  upon  the  futures  of 
its  leaves,  a much  larger  quantity  is  obtained 
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by  making  incifions  into  the  tree.  The  faccha- 
rine  juice  runs  out  through  the  apertures,  anch 
attaches  itfelf  as  it  dries  upon  the  trunk  of  the 
trees,  from  which  it  is  taken  off.  When  ftraws 
or  finall  flicks  are  placed  in  the  incifions,  the 
manna  is  formed,  by  incrufting  itfelf  upon  them, 
a kind  of  ftalaélites,  which  are  termed  manna  in 
tears  : this  is  the  fineft  and  the  pureft  kind. 
The  fragments  which  are  collected  upon  the 
tree  itfelf,  and  which  are  irregular,  lefs  pure 
than  the  fir  ft  fpecies,  form  the  manna  in  forts  ; 
as  to  the  pieces  which  fall  on  the- ground,  and 
which  are  mixed  with  much  filth,  they  are 
termed  fat  manna  (manne  grajffe),  becaufe  they 
confift  of  impure  tears,  glued  to  each  other  by  a 
brown,  vifcous,  and  as  it  were  fatty  juice.  The 
afh  fometimes  yields  manna  in  our  fouthern 
departments.  Citizen  Chaptal  has  fecn  fome 
which  had  been  collected  at  Aniane,  about  two 
myriameters  diftance  from  Montpelier. 

The  larch,  which  grows  in  abundance  in  the 
vicinity  of  Briançon,  affords,  during  the  fum- 
mer,  a kind  of  manna  in  fmall  grains,  which  the 
inhabitants  collect  upon  the  futures  of  the  leaves 
of  this  tree,  and  put  into  pots,  which  they  keep 
in  cool  fituations.  This  kind  of  manna  be- 
comes very  yellow,  diffufes  a difagreeable 
fmell,  and  has  a much  more  naufeous  tafte  than 
the  manna  of  the  afh. 

With  refpeél  to  that  of  the  Alhagi,  it  flows 
from  a flirub,  a fpecies  of  genifta  or  broom  which 
grows  in  Perfia,  and  refpeéting  which  Tourne- 

for 
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fort  has  given  interefting  details.  It  is  in  the 
form  of  fmall  grains,  which  the  heat  of  the  fun 
has  dried  upon  the  tree.  This  manna  of  the 
Alhagi  is  fold  in  the  town  of  Tauris,  by  the 
name  of  tereniabin . It  is  fcarcely  known  or 
employed  in  Europe. 

Manna  boiled  in  a little  water,  clarified  with 
the  white  of  egg,  and  fufficiently  condenfed, 
affords  real  cryftals  of  fugar. 

%6.  It  is  now  afierted,  according  to  the  ex- 
periments of  Mr.  Achard,  of  Berlin,  that  folid 
and  cry  ft  alii  zed  fugar  may  be  extracted  from 
the  white  beet-root,  with  red  veins  ; that  this 
fpecies  of  fugar  may  be  fubftituted  in  the  place 
of  that  of  the  fugar-cane  cultivated  in  America 
and  Africa,  and  that  it  may  be  afforded  at  a 
much  lower  price.  The  experiments  which  are 
repeating  in  France  upon  this  fubjeél,  will  foon 
inform  us  what  we  have  to  think  of  this  appli- 
cation of  this  already  ancient  difcovery  of  Mar- 
graff. 

F.  Uses. 

57 . The  fac chari ne  fubftance  is  an  aliment 
much  fought  after  by  a great  number  of  ani- 
mals, and  efpecially  by  infects.  We  fee  rnoft 
of  thefe,  and  efpecially  the  infeéts  with  trunks, 
aile  ) bling  about  the  faccharine  juices,  at- 
tracted even  by  fragments  of  folid  fugar  that 
have  no  fmell,  and  eagerly  feizing  upon  it  It 
is  well  known  how  many  infefits  inhabit  flowers, 

and 
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and  derive  their  nourilhment  from  their  nec- 
taries. Man  alfo  finds  in  it  a part  of  his  fub- 
fiftence;  numerous  faits,  and  efpecially  what 
happens  in  the  fugar  colonies,  prove  that  this 
fubftanee  may  ferve  him  in  the  place  of  food. 
H owever,  amongft  moft  cultivated  nations,  it 
is  ufed  merely  as  a condiment,  but  as  fuch  its 
form  is  extremely  varied,  and  it  is  employed 
for  very  numerous  ufes.  It  ferves  to  preferve  a 
multitude  of  fubftances,  which  without  it, 
would  be  more  or  lefs  alterable,  as  is  proved 
by  the  art  of  the  confectioner.  It  foftens  the 
acrimony,  improves  the  tafte,  and  difguifes 
the  infipidity  of  many  vegetable  fubftances  or 
foods.  Nature  herfelf  has  pointed  out  its  ufe  to 
man,  by  prefenting*  it  to  him  in  a great  number 
of  alimentary  fubftances  formed  by  the  plants, 
and  by  uniting  it  with  the  inftpid  mucilage, 
the  taftelefs  fecula,  the  pungent  acid,  the  am- 
brofiacal  aroma,  &e. 

28.  Sugar  is  alfo  one  of  the  medicinal  fub- 
ftances  moft  in  ufe,  one  of  the  fubftances  that 

a 

are  the  moft  frequently  and  the  moft  abund- 
antly adminiftered  to  the  fick.  It  is  particular- 
ly ranked  amongft  the  emollients,  and  the  flight 
bracers,  or  even  the  analeptics,  the  relaxing,  or 
rather  the  laxative  medicines, and  the  antifeptics. 
It  ferves  to  fweeten  all  medical  draughts  ; and 
when  we  calculate  the  quantity  which  the  ftek 
generally  take  of  it,  we  find,  that  it  is  fufficient 
to  fuftain,  to  nourifh,  and  to  fupport,  fometimes 
more  even  than  is  neceffary,  the  ftrength  re- 
£ - quifite 
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quifite  for  the  cure  of  their  diforders.  If  it  be 
ever  fo  little  combined  with  foreign  fubftances, 
efpecially  thofe  that  have  a more  or  lefs  difagree- 
able  or  naufeous  tafte,  it  becomes  purgative,  as 
we  fee  in  the  different  kinds  of  honey,  of  man» 
na,  and  in  a great  number  of  the  laxative  fruits. 
Its  antifeptic  and  prefervative  property  brows  it- 
felf  even  when  we  cover  the  belli  of  animals, 
fruits,  &c.  with  a more  or  lefs  thick  layer  of 
this  fubftance  in  powder.  Its  agglutinating,  and 
as  it  were,  aftringent  quality,  renders  it  very  fit 
for  curing  wounds,  or  cuts,  for  Hopping  bight 
hemorrhages,  by  clofing  the  lips  of  a recent 
wound,  and  even  diminibring  to  a certain  de- 
gree the  bad  condition  and  putrefcency  of  old 
ulcers,  &c. 

' £9.  Sugar  is  alfo  employed  in  the  arts  for  a 
great  number  of  ufes,  for  giving  brilliancy  to 
varnilhes,  to  ink,  to  paintings  to  fome  bight 
furfaces  ; for  imparting  an  agreeable  tafte  to  the 
mouth-glue;  for  making  fticking-plafter ; it  is 
the  bafe,  or  the  recipient,  of  a great  number  of 
pharmaceutical  preparations, 
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Article  VIL 

Of  the  fourth  of  the  immediate  Materials  of 
Vegetables , or  the  Vegetable  Acids , 

Section  L 

Of  the  fe  Acids  in  general,  of  their  nature,  their 
Enumeration , and  their  Claffif  cation. 

1.  THOUGH  we  may  in  general  confider, 
as  a fingle  one  of  the  immediate  materials  of 
vegetables,  that  acid,  which  is  fo  abundantly 
contained  in  them  ; though  we  maybe  allowed  to 
believe  that  this  fubftance,  which  is  fo  well 
characterized  and  fo  eafily  known,  is,  vdierever 
it  is  met  with  in  plants  of  their  products,  one 
and  the  fame  matter  differently  modified,  and 
poffeffmg  fome  varied  diftinélive  properties  ac- 
cording to  fome  flight  fhade  in  its  compofition, 
which  is  always  the  fame,  always  identical, —it 
is  neverthelefs  difficult  to  avoid  confidering  as 
real  fpecies  thofe  among  the  vegetable  acids  that 
prefent  the  greateft  differences  from  one  an- 
other, whether  in  the  properties  which  all  men 
diftinguifh  in  them,  or  in  the  ufes  more  or  lefs 
remote  from  each  other  to  which  they  apply 
them,  according  to  the  very  diffimilar  qualities 
which  they  have  ohferved. 


2.  It 
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2.  It  will  never  be  poffible  to  confound  the 
very  agreeable  acid  juice  of  the  lemon,  of  apples, 
or  of  vinegar,  with  the  aftringent  tartnefs  of 
nut-galls,  and  the  burning  acrimony  of  the  acid 
extracted  from  Benzoin  ^ It  is  true  that  modem 
chemiftrv  has  been  able  to  approximate,  by  its 
learned  fpeculations,  and  almoft  to  confound 
by  its  ingenious  experiments,  the  juice  of  apples 
with  the  acid  of  forrel,  the  acetous  acid,  &c.  ; 
but  it  has  not  yet  done  the  fame  with  all  the 
vegetable  acids.  Though  feveral  of  them  have 
already  been  converted  by  its  powerful  means 
into  one  another,  they  have  not  yet  all  under- 
gone this  fpecies  of  metamorphofis  ; and  though 
we  are  permitted  to  hope,  either  that  all  thefe 
converfions  will  be  effefted  by  future  experi- 
ments, or  that  we  fliall  find  out  the  true  caufes 
of  the  failure  of  thefe  tranfmutations  ; it  is  no 
lefs  certain,  that  in  the  prefent  ftate  of  our 
knowledge  it  is  neceffary  carefully  to  diftinguifh 
the  different  acids  which  the  vegetables  prefent 
to  us. 

3.  This  part  of  chemiftry  has  made  im- 
menfe  progrefs  from  the  year  1776  to  the  pre- 
fent day.  At  the  former  period  fcarcely  two 
acids  di  fferent  from  each  other  were  diftingui died 
in  vegetables,  namely,  that  which  was  native 
in  them  and  which  was  always  believed  to  be 
a kind  of  tartar,  and  that  which  was  the  product 
of  fermentation  ; and  neverthelefs,  the  number 
of  the  four  plants  was  found  to  be  immenfe 
in  the  firft  and  moft  fuperficial  affays  of  the 
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chemifts  ; the  number  of  thofe  which  were  ob- 
tained in  the  changes  which  vegetables  were 
made  to  undergo  by  the  analytic  means  to  which 
they  were  fubjedted,  appeared  equally  confi- 
derable.  In  the  prefent  fiate  of  chemiftry  we 
reckon  at  lead  fifteen  fpecies  of  vegetable  acids  : 
the  labours  of  Bergman  and  Scheele  firft  opened 
this  brilliant  career,  which  many  modern  che- 
mills  have  followed  with  a rapid  pace. 

4.  All  thefe  acids  of  wliatfoever  kind,  artifi- 
cial or  factitious,  are  compofed  of  analogous 
principles.  We  confiant ly  find  in  them,  by 
exact  analyfis,  carbon,  hidrogen  and  oxigen  ; 
they  are  all  reduced  by  the  oxigenating  or 
burning  procelfes  into  water  and  carbonic 
acid.  We  ought,  therefore,  to  confider  them 
as  acids  with  binary  radicals,  hidro- carbonated 
or  carbo-hidrogcnated , united  with  different 
proportions  of  oxigen,  which  differ  from  the 
vegetable  oxides  properly  fo  called,  or  from  the 
immediate  but  not  acid  materials  of  vegetables, 
only  by  their  fuper-abundance  of  the  acidifying 
principle.  In  this  manner,  it  will  eafily  be 
conceived  how  the  oxides  are  converted  into 
acids,  whether  by  the  action  of  fire,  or  by  that 
of  the  decompofable  acids  with  fimple  ra- 
dicals, or  by  fermentation.  In  this  manner 
alfo  may  be  explained  the  reciprocal  converfion 
of  feveral  of  thefe  acids  into  one  another.  In 
order  to  effect  any  of  thefe  converfion s,  it  is 
fufficient  to  produce  a variation  in  the  propor- 
tions of  the  principles  which  confiitute  the 

materials» 
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materials  or  thefe  acids  : alinoft  always  we  ex- 
tradt  from  them  different  quantities  of  hidrogen 
or  of  carbon,  or  both  at  the  fame  time,  and  we 
augment  the  quantity  of  oxigen  fo  as  to  com- 
plete their  acidification. 

5.  When  we  try  the  plants  which  we  meet 
with  in  our  walks,  with  very  fenfible  blue  paper, 
moft  of  them  exhibit  marks  of  acidity  ; but  moil 
of  them,  when  treated  with  more  exafitnefs  in 
their  juices,  are  found  to  contain  feveral  acids 
at  the  fame  time  ; and  it  is  very  rare,  perhaps  even 
impoffible,  to  find  a Angle  acid  in  any  one  part 
of  plants,  efpecially  in  the  juices  of  acid  fruits. 
The  fame  phenomenon  is  obferved  when  by  treat- 
ing' the  different  vegetable  oxides,  and  efpe» 
cially  mucus,  the  faccharine  matter,  the  fecula, 
&c.  by  the  different  oxigenating  or  acidifying 
procefles,  we  convert  them  into  acids:  We 
obtain  from  them  at  leaft  two  fpecies,  frequently 
three  at  a time.  In  this  manner  I have  con- 
verted the  ligneous  fubftance  into  four  acids, 
and  I have  even  found  five  different  fpecies 
in  crude  and  four  wines  of  the  vicinity  of 
Paris.  It  therefore  appears  that  art  imitates 
the  procefles  of  nature  in  the  fabrication  of  the 
acids  ; for  there  are  always  feveral  of  them  toge- 
ther, though  I muff  here  remark,  that  the  acids 
fimultaneoufly  prefen  ted  by  Nature  in  a great 
number  of  vegetable  fubftalices,  are  frequently 
of  the  clafs  of  thofe  which  art  has  hitherto  been 
unable  to  imitate. 
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■6.  In  order  to  know  the  numerous  fpecies  of 
vegetable  acids,  for  I here  comprehend  thofe 
only  which  have  hidrogen  and  carbon  for  their 
binary  radical,  and  not  the  acids  with  fimple 
radicals,  the  fulphuric,  the  nitric,  the  carbonic, 
which  are  frequently  found  combined  in  the 
vegetable  fub fiances  ; it  is  neceffary  to  admit  a 
methodical  divifion  between  them,  a claffifica- 
tion  which  enables  us  to  compare  them,  regu- 
larly to  explain  their  diftinélive  charaélers,  their 
analogies  and  their  differences.  With  this 
intention  I diftinguifh  them  into  fix  genera. 

In  the  fir  fl- 1 comprehend  the  native  vegeta-  ’ 
ble  acids,  which  exift  pure  and  uncombined  in 
plants  : this  genus  includes  five  fpecies,  viz. 
the  gallic,  the  benzoic,  the  fuccinic,  the  malic, 
and  the  citric. 

In  the  fécond  genus  I rank  the  acids  partly 
faturated  with  pot-afh,  which  are  termed  vege- 
table acidulés,  and  which  include  two  fpecies, 
the  oxalic  acidulé  and  the  tartarous  acidulé. 

The  third  genus  comprehends  the  acids  formed 
by  the  fire,  or  the  empyreumatic  ; of  which 
there  are  three  fpecies,  the  pyromucous,  the 
pyrotartarous,  and  the  pyroligneous  acids. 

To  the  fourth  genus  I refer  the  fabtitious  or 
artificial  acids,  which  art  forms  by  the  aétion 
of  the  oxigenated  bodies,  or  of  the  powerful 
acids,  upon  fome  of  the  immediate  materials  of 
vegetables,  and  which  have  not  yet  been  met 
with  in  nature.  This  genus  comprehends  three 
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fpecies,  viz.  the  mucous,  the  camphoric  and  the 
fuberic  acids. 

In  tlie  fifth  genus  I place  the  artificial  acids 
analogous  to  the  preceding  in  their  factitious 
oxigen,  or  produced  by  art,  but  which  are 
fimilar  to  thofe  which  are  alfo  found  ready 
formed  in  nature.  This  fifth  genus  contains 
two  or  three  fpecies,  the  malic  acid,  the  tar- 
tarous  acid,  concerning  which  there  is  feme 
doubt  relative  to  its  artificial  formation,  as  I 
fiiall  fhow  hereafter,  and  the  oxalic  acid. 

Finally,  I form  a fixth  genus  of  the  vegeta- 
ble acids  produced  by  fermentation  ; there  are 
as  yet  only  two  fpecies,  the  acetous  and  the 
acetic  acids,  belonging  to  this  genus,  though 
it  is  very  probable,  as  I intend  to  fhow,  that 
fermentation  is  capable  of  producing  a greater 
number  of  them,  which  have  not  yet  been 
examined  with  fufticient  accuracy  to  enable 
us  to  diftinguilh  them  as  particular  fpecies. 


Section  II. 

Of  the  fir  ft  genus  of  the  Vegetable  Acids , or 
of  the  native  and  pure  Acids. 

1.  NOTWITHSTANDING  the  immenfe 
quantity  of  fpontaneoufiy  acid  plants  and  vege- 
tables which  are  found  in  abundance  and  in 
all  latitudes,  chemiits,  in  examining  plants, 
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have  hitherto  found  only  five  fufficiently  diftinél 
fpecies,  differing  from  each  other.  It  is  not, 
however,  to  be  imagined  that  the  difcoveries 
are  entirely  terminated,  or  that  no  hopes  are 
to  be  entertained  of  difcovering  hereafter  a 
greater  number  of  them,  when  the  naturally 
acid  vegetables  fhall  have  been  better  exa« 
mined. 

2.  Though  I indicate  this  firft  genus  as  con» 
taining  native  and  pure  acids,  I do  not  fpeak  of 
entirely  infuriated  and  purified  acids,  and  this 
purity  is  to  be  underftood  only  as  relative  to  the 
acids  of  the  fécond  genus  which  are  partly  fa» 
turated  with  pot-afh  : in  fadt,  thefe  are  fuffi- 
ciently exempt  from  pot-afh  and  from  fatura- 
tion  ; but  they  are  not  completely  infulated 
and  feparated  from  all  foreign  matter.  They 
are  found  mixed  with  mucilage,  with  acid 
juices,  with  light  fecula,  with  colouring  matter; 
and  it  is  neceffary  to  employ  different  means 
in  order  to  obtain  them  in  the  hate  of  purity 
proper  for  examining  their  properties  and  their 
characters. 

3.  Of  the  five  fpecies  of  acids  comprehended 
in  this  genus,  three,  the  gallic,  the  benzoic  and 
the  fuccinic  may  be  obtained  in  a cryftalline 
form  by  fublimation  ; a fourth  afium.es  a very 
regular  cryftalline  form  by  the  evaporation  of 
its  folu tion,  namely,  the  citric  acid  ; the  fifth 
cannot  acquire  this  cryftallization,  but  always 
remains  in  a magma;  this  is  the  malic  acid. 
It  is,  therefore  evident,  that  if  we  knew  only 
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this  property  we  fliould  be  able  eafily  to  diftni- 
guifli  them  from  one  another  ; but  their  exa 61 
hiftory  will  furnifh  many  other  characters  of 
diftin&ion  between  them. 


Species  L 
Gallic  Acid. 

A.  Hiftory , Seat,  Extra&ion , Purification, 

1.  THE  name  of  gallic  acid  is  applied  to 
that  which  is  extracted  from  the  nut-gall  more 
abundantly  than  from  any  other  vegetable  fub- 
fiance,  though  it  is  alfo  contained  in  the  wood 
and  the  bark  of  the  oak,  of  the  afh,  the  willow, 
in  Peruvian-bark,  the  Simarouba,  the  pom- 
granate,  fumac,  the  root  of  tormentilla  and 
biftort,  the  cone  of  the  cyprefs,  the  fhell  of  the 
walnut,  the  ftalk  of  the  Iris  of  the  Marfhes, 
See.  Chemifts  were  acquainted  with  the  pro- 
perty which  all  thefe  fubflances  poffefs  of  pre- 
cipitating the  ferruginous  faits  in  the  black 
Hate,  and  they  attributed  it  to  what  they  termed 
their  aflringent  property.  Macquer,  Lewis, 
Cartheufer  and  Gioanetti  inveftigated  by  fome 
experiments,  though  without  adequate  fuccefs, 
the  mode  of  the  operation  of  thefe  fubflances 
upon  the  folutions  of  iron.  Monnet  efpecially 
announced  that  the  vegetable  aftrin gents  aCted 
immediately  upon  metallic  iron,  and  coloured 
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it  black.  Gioanetti  difcovered  that  the  pre- 
cipitate of  ink  was  not  attractable  by  the  load- 
ftone,  and  that  the  iron  does  not  exift  in  it  in 
the  metallic  ftate,  as  had  till  then  been  generally 
believed. 

2.  Though  thefe  faCts  ought  to  have  led  to 
the  concluficrn  that  the  principle  in  the  vegeta- 
ble aftringent  fubftances  which  precipitated  iron 
in  the  black  form  was  an  acid,  the  academicians 
of  Dijon  were  the  fir  ft  who  adopted  this  opinion, 
in  1772*  They  fiiowed  that  the  products  dif- 
tilled  from  the  nut-sail  blackened  the  folution 
of  fulphate  of  iron  ; that  this  excrefcence  yielded 
with  cold  water  an  extraCl  amounting  to  a 
twelfth  of  its  weight,  that  its  infufion  reddened 
turnfole  and  blue  paper;  that  the  fame  principle 
that  precipitated  iron  in  the  black  ftate  was 
foluble  in  the  oils,  alcohol  and  ether;  that  the 
other  acids  alfo  diffolved  without  altering:  it  : 
that  its  folution  in  water  precipitated  the  ful- 
phur  of  the  alkaline  fulphurets  ; that  it  decom- 
pofed  the  metallic  folutions,  and  coloured  their 
oxides  by  uniting  with  them  ; that  it  diffolved 
iron  immediately,  and  reduced  filver  and  gold, 
after  having  feparated  them  from  their  fol- 
vents. 

3.  Thefe  approximated  details  afforded  a& 
yet  only  a general  proof  of  the  acid  nature  of 
the  principle  of  the  nut-gall  whereby  iron  was 
precipitated  in  the  black  ftate;  but  they  did 
not  furnilh  the  means  of  extracting  and  obtain- 
ing this  acid  feparately,  and  alcertaining  its 
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cha  radie  ri  flic  properties.  It  is  to  Sclieele  that 
we  owe  the  difeovery  of  this  acid,  by  the  pro- 
cefs  which  he  published  in  1780  for  extracting 
it  pure  and  cryftallized.  He  poured  upon  one 
part  of  gall-nuts  bruifed  or  reduced  to  a eoarfe 
powder,  fix  parts  of  very  pure  water  ; he  left 
them  to  macerate  for  fifteen  days  at  a tempera- 
ture between  15  and  20  degrees  ; he  filtrated 
and  placed  the  liquid  in  a large  veffel  of  glafs 
or  of  earth  in  order  to  expofe  it  to  the  air  and 
let  it  (lowly  evaporate.  A blacknefs,  and  a 
thick,  and  as  it  were  glutinous,  pellicle  were 
formed  ; very  abundant  mucous  flakes  were 
feparated  ; the  fiolution  had  no  longer  a very 
aftringent,  but  a more  lenfibly  acid  tafte.  After 
two  or  three  months  expofure  to  the  air,  Sclieele 
obferved  upon  the  (ides  of  the  veffel  in  which 
the  liquor  was  contained,  a brown  ftratum 
adhering  to  the  veffel  and  covered  with  granu- 
lated cry  fiais,  brilliant,  of  a yellpwi.fli  grey 
colour  : he  alfo  found  a large  quantity  of  thefe 
cry  fiais  under  the  thick  pellicle  with  which  the 
liquid  was  covered.  He  then  decanted  the 
latter  ; he  poured  upon  the  dépolit,  the  pellicle, 
and  thé  cryftal line  cruft,  alcohol  which  he  heated/; 
this  folvent  took  up  all  the  cryftallized  acid 
without  affecting  the  mucilage  : he  evaporated 
the  alcoholic  folution,  and  thus  obtained  the 
pure  gallic  acid  in  ftnall  cryflals  as  it  were 
granulated,  brilliant,  and  of  a (lightly  yellowifh 
colour.  It  is  by  this  procefs  that  the  acid  of 
which  I fpeak  was  prepared  after  Sclieele,  till 
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another  manipulation  came  to  be  known,  which 
feems  to  defer ve  the  preference  over  it. 

4.  Citizen  Deyeux  gave,  fome  years  after 
Scheele,  a very  good  Memoir  on  the  Analyfis 
of  the  Gall-Nut.  He  particularly  difcovered, 
that  by  heating  this  excrefcence  of  the  oak 
pounded,  flowly  and  cautioufly,  in  a pretty 
broad  and  high  glafs  retort,  it  fublimes  a con- 
iiderable  quantity  of  eryftals,  lamellated,  bril- 
liant, fdvery,  confiderably  large,  and  which 
poffefs  all  the  properties  of  the  fame  gallic  acid. 
He  indicates  this  procefs  for  preparing  this  acid  ; 
but  I fhall  obferve  that  this  means,  which  is 
much  more  expeditious  than  that  of  Scheele, 
fucceeds  only  when  the  operation  is  conducted 
with  much  caution.  It  is  neceilary  to  apply 
the  tire  moderately,  to  take  great  care  not  to 
pufh  its  adtion  fo  far  as  to  difengage  the  oil, 
for  this  carries  away  and  inftantaneoufly  dif- 
folves  all  the  crvftals  that  have  been  fublimed 
previous  to  its  appearance.  With  the  aid  of 
thefe  precautions,  though  the  fire  conftantly 
deftroys  a portion  of  the  gallic  acid,  we  always 
obtain  a pretty  confiderable  quantity  of  it, 
which  is  very  pure,  very  white,  very  well  crvf- 
tailized,  and  in  this  ft  ate  undergoes  no  altera- 
tion. We  do  not  find  in  it,  after  having  ex- 
tradled  it  by  this  procefs,  either  extractive  or 
colouring  matter  which  alter  it  in  the  procefs 
given  by  Scheele. 
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B.  Phyfical  Properties. 

5 . The  gallic  acid,  efpecially  as  extracted 
by  the  fécond  procefs,  is  folid,  cryftaTlteed  in 
oélahedrons  with  fealenous- triangles,  or  in  bril- 
liant plates,  of  an  acid,  pungent,  and  auftere 
tafte,  but  much  lefs  ftrong  and  aftringent  than 
that  of  the  gall-nut  from  which  it  proceeds  ; 
which  has  induced  modern  chemifts  to  believe 
that  this  acid  is  not  the  foie  caufe  of  the  aftrin- 
gency,  as  was  formerly  thought;  and,  in  fact, 
the  acid  obtained  by  fublimation  has  much  lefs 
of  an  aftringent  tafte  than  that  which  is  ex- 
traéted  by  mere  maceration,  according  to  the 
procefs  of  Scheele.  By  the  latter  preparation, 
inftead  of  having  the  acid  in  plates  as  by  fub- 
limation, we  obtain  the  gallic  acid  in  fmall 
octahedrons  of  a yellowilh-grey  colour. 

6 . It  is  very  light,  and  fufceptible  of  being 
raifed  into  vapour  by  a gentle  heat  ; it  con- 
denfes  and  cryftallizes  as  it  cools.  In  its  ftate 
of  vapour,  it  has  an  aromatic  finell,  pungent, 
and  conflderably  analogous  to  that  of  the  ben- 
zoic acid,  It  is  quickly  fufed  by  the  fire, 
and  forms,  aim  oft  at  the  moment  of  its  vola- 
tilization, a thick  liquid  mafs,  brown,  fwelled, 
exhaling  an  odorous  fmoke,  fo  that  there  is 
always  a certain  quantity  of  it  decompofed. 
It  ftrongly  colours  the  tincture  of  Turnfole. 
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C.  Chemical  Properties, 

7.  The  gallic  acid,  though  volatile  at  a 
degree  of  heat  not  very  considerable,  is  dt 
the  fame  time  eafily  decompofable,  fin  ce  every 
time  that  we  Sublime  it,  a part  of  it  is  always 
decompofed.  This  decomposition  is  accompa- 
nied with  a formation  and  difengagement  of 
water,  of  an  acid  liquid,  of  carbonic  acid  gas, 
of  carbonated  hidrogen  gas,  and  of  fome  drops 
of  brown  oil  : it  leaves  a coal  in  considerable 
‘abundance,  difficult  to  be  burned  and  incinera- 
ted. 

8.  This  acid  is  not  fenfibly  alterable  by  the 
air  ; it  requires  twenty-four  parts  of  cold  water, 
or  at  twenty  degrees,  to  diffolve  it  ; it  cryftal- 
lizes  only  by  a flow  and  infenfible  evaporation  : 

1 boiling  water  diffolves  a third  of  its  weight. 
It  precipitates  from  its  Solution  in  proportion 
as  it  cools,  but  without  a regular  form,  and 
difpofed  only  in  Small  grains  which  do  not  be- 
come white,  but  remain  with  their  primitive 
yellow  colour.  Alcohol  diffolves  a much  larger 
quantity  of  it.  This  liquid  when  cold  takes 
up  one  fourth  of  its  weight.  When  boiling 
it  can  hold  a quantity  of  it  almoft  equal  to 
its  own  ; it  is  precipitated  by  cooling.  When 
the  Solution  of  the  gallic  acid  in  water  is 
kept  in  clofe  veffels,  it  becomes  altered  and 
decompofed,  depofits  mucous  flakes,  and  the 
acid  is  gradually  deftroyed, 
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9*  It  is  not  alterable  by  the  combuftible  bo- 
dies ; charcoal,  over  which  the  boiling  folution 
is  palled,  whitens  it  a little.  The  concentrated 
fulphuric  acid  decompofes  and  carbonates  it. 
The  nitric  acid  changes  it  into  malic  and  oxalic 
acids.  The  oxigenatcd  muriatic  acid  aifo  al- 
ters  it  in  a particular  manner  which  has  not  yet 
been  fufficiently  determined  though  it  would  be 
important  to  afcertain  it. 

10.  The  gallic  acid  combined  with  barites, 
iirontian,  lime,  and  magnefia,  forms  with  theft 
bales  faits  of  little  folubility,  of  a fawn-colour, 
which  an  excels  of  their  lèverai  bafes  caufes  to 
diffolve  in  water,  much  more  abundantly  than 
they  naturally  combine  with  it.  Its  faline  com- 
pounds with  pot-afh,  foda,  and  ammonia,  are 
not  yet  fufficiently  known,  nor  have  they  been 
fufficiently  examined  to  be  well  delcribed.  We 
know  in  general  that  they  have  little  folubility, 
and  that  their  generic  characters  confift  only  in 
the  precipitation  of  the  metallic  folutions  into 
coloured  gallates,  and  efpecially  of  thofe  of 
iron,  into  a black  or  dark-blue  powder. 

lie  That  property  which  rnoft  d i ft  ingui  flies 
the  gallic  acid  from  all  the  other  vegetable 
acids,  is  the  great  attraction  which  it  exerts 
upon  the  metallic  oxides  ; it  is  fo  ftrong  that 
this  acid  Tepara tes  them  from  the  greater  num- 
ber of  the  moft  powerful  acids  : the  phenomena 
which  the  gallic  acid,  poured  into  the  metallic 
folutions  produces,  are  extremely  various.  The 
more  readily  the  oxides  abandon  their  oxigen, 
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the  more  alterable  they  are  by  the  gallic  acid. 
Poured  into  the  folution  of  gold,  it  gives  it  a 
greenilh  colour,  precipitates  from  it  a brown 
powder,  which  is  fpeedily  reduced  into  gold,  and 
covers  the  folution  with  a pellicle  of  gold,  well 
reduced,  brilliant,  and  metallic.  Silver  is  fepa- 
rated  in  a brown  precipitate  from  its  nitric  folu- 
tion, and  a light  layer  of  this  reduced  metal 
foon  covers  the  furface  of  the  liquor.  Mercury 
is  precipitated  in  an  orange-yellow,  copper  in  a 
brown,  bifmuth  in  a lemon-yellow,  iron  in  a 
black  ftate.  The  folutions  of  platina,  of  zinc, 
of  tin,  of  cobalt,  and  of  manganefe,  are  not 
precipitated  by  the  gallic  acid  ; and  it  may  be 
here  remarked  in  general,  that  thefe  are  p re- 
cite ly  the  metals  which  retain  moft  ftrongly  the 
oxigen  necelfary  for  their  faturation,  and  which 
are  not  variable  in  their  oxidation  ; whilft 
thofe  which  are  précipitable  by  this  acid,  ftop, 
in  general,  at  different  degrees  of  oxidation, 
retain  but  feebly  the  laft  portion  of  oxigen 
which  faturates  them,  and  are,  in  general,  fepa- 
rated  from  their  fol vents  only  at  their  maximum 
of  oxidation. 

12.  This  has  been  particularly  afeertained  for 
the  folutions  of  iron.  Mr.  Prouft  has  very  well 
proved  that  fucli  of  thefe  folutions  as  only  con- 
tain iron  little  oxidated,  which  are  fcarcely  co- 
loured and  greenifh,  either  yield  none,  or  but  very 
little  of  a precipitate,  little  coloured,  and  violet, 
or  of  a deep  red  ; that  thofe,  on  the  contrary, 
in  which  the  iron  is  furcharged  with  oxigen, 
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form  immediately  a very  black  precipitate  ; that 
it  would  be  advantageous  in  the  preparation  of 
the  black  pigment,  the  black-dye,  or  ink,  to 
employ  the  red,  or  fuper-oxigenated  fulphate  of 
iron  ; that  it  is  for  want  of  employing  the  lat- 
ter that  we  are  obliged  to  agitate  the  (tuffs  in 
the  air  after  they  have  been  taken  out  of  the 
bath,  in  order  to  make  them  abforb  the  oxigen 
which  favours  the  combination  of  the  iron  with 
the  gallic  acid  ; that  it  is  for  the  fame  reafon 
that  ink  affumes  a fine  black  colour  by  its  ex- 
pofure  to  the  air  ; that  this  oxigenating  and 
blackening  effedt  may  be  produced  at  the  very 
moment  when  the  mixtures  are  made  by  adding 
oxigenated  muriatic  acid  to  them.  Such  is  the 
very  {impie  theory  of  the  fabrication  of  dyeing 
mixtures,  and  of  ink,  which  depend,  as  we  fee, 
upon  the  highly  oxidated  ftate  of  the  iron,  and 
its  ftron g union  in  this  ftate  with  the  gallic 
acid. 

13.  The  whole  account  which  I have  juft 
given  of  the  properties  of  the  gallic  acid,  proves 
that  it  contains  the  moft  carbon  of  all  the  ve- 
getable acids,  as  is  demonftrated  by  its  colour, 
the  facility  with  which  it  is  blackened  by  the 
action  of  the  fire  and  of  the  air,  its  little  lpon- 
taneous  alterability,  the  large  quantity  of  coal 
which  it  leaves  after  its  folution,  that  of  the 
carbonic  acid  which  it  affords  in  its  decom- 
pofitions  by  fire,  and  by  the  nitric  acid.  We 
might  confider  it  as  a kind  of  carbonous  acid, 
as  Citizen  Deyeux  had  conceived  it  to  be,  were 
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we  permitted  to  exclude  the  hidrogen  from  its 
compofition.  But  the  prefence  of  the  latter 
principle,  which  with  the  carbon  conftitutes 
its  binary  radical,  and  affimilates  it  to  all  the 
vegetable  acids,  and  befides  is  demonitrated 
to  exift  in  it  by  all  the  phenomena  of  its 
decompofition,  oppofes  the  admiffion  of  tliis 
opinion,  which  otherwife  is  ingenious,  though 
not  fufficiently  exadl  for  the  prefent  ftate  of 
chemical  knowledge. 


D.  Ufes. 

14.  The  gallic  acid  is  much  employed  in 
dyeing,  and  in  the  preparation  of  ink  ; it  forms 
the  bafe  of  all  the  black  dyes,  and  all  the  grounds 
of  this  caft,  fuch  as  the  grey,  &c.  It  is  never 
employed  in  a pure  hate,  but  mixed,  as  it  is  in 
the  vegetable  fubftances  which  contain  it,  with 
the aftringent  matter,  and  efpecially  with  tanin. 
This  is  the  reafon  why  the  black  colourproduced 
by  this  acid  thus  mixed,  has  a red  or  purple  caft 
which  frequently  appears  when  the  black  is 
changed.  We  may  prepare  ink  much  more  co- 
loured, much  more  pure,  and  lefs  alterable  with 
the  purified  gallic  acid,  than  with  the  decodiion 
of  gall-nuts.  This  acid  is  frequently  ufed  in 
chemiftry  in  order  to  afeertain  and  determine 
the  prefence,  the  quantity,  and  even  the  ftate 
of  iron  in  a great  number  of  fubftances  in 
foluticm. 
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Species  II. 

/ 

Benzoic  Acid . 

A.  Hijlory , Scat,  Extraction,  Purification . 

1.  OUR  firft  knowledge  of  the  benzoic  acid 
is  due  to  Bîaife  de  Vigenere,  who  wrote  at  the 
beginning  of  the  feventeenth  century.  He  was 
the  firft  who  afferted  that  by  diftilling  benzoin 
a ciyftallized  acid  fait  was  .obtained  in  odorant 
and  acrid  needles,  which  have  fince  been  termed 
in  pharmacy  Flowers  of  Benzoin.  Some  che- 
inifts  conceived  it  to  be  a modified  mineral 
acid,  till  the  properties  that  were  found  in  this 
acid,  plainly  fhowed  it  to  be  a vegetable  acid 
different  from  all  other  acids  of  this  clafs. 
Geoffroy  announced,  in  1738,  that  it  might  be 
extracted  by  water.  Lemery  gave  a very  good 
procefs  for  obtaining  it  by  fublimation.  Scheele 
laftly  fhowed  how  to  feparate  it  from  benzoin 
by  means  of  lime.  Mr.  Lichtenftein  has  pub- 
lifhed  obfervations  on  the  procefs  of  Scheele 
and  on  feveral  properties  of  this  acid. 

2.  Benzoin  is  not  the  only  vegetable  fub- 
ftance  which  affords  the  benzoic  acid;  the  acid 
even  bears  this  name  only  becaufe  benzoin  is  the 
vegetable  fubftance  which  is  moft  commonly 
employed  in  order  to  obtain  it,  and  which  yields 
it  in  great  abundance.  It  is  alfo  obtained  from 
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pure  ftorax,  from  the  ordinary  -fty rax,  from  the 
balfam  of  Peru,  and  the  balfam  of  Tolu,  from 
liquidambar,  from  vanilla,  and  even  from  ci na- 
-mon,  the  diftilled  water  of  which  depofits  it  in 
cryftallized  needles  by  cooling  and  repofe  : it 
alfo  exiits  in  the  urine  of  children,  frequently 
even  in  that  of  adults,  and  conftantly  in  the 
urine  of  the  quadrupeds  that  live  on  herbs  and 
hay,  efpecially  in  that  of  the  camel,  tire  horfe,  and 
the  cow.  There  is  reafon  to  believe  that  a great 
number  of  vegetables,  and  even  of  grades,  con- 
tain it  more  or  lefs  abundantly,  and  that  it 
is  from  this  food  that  it  paifes  into  the  urine. 
Citizen  Vauquelin  and  myfelf  have  found  ftrong 
reafons  for  fufpeéting  it  to  exift  in  the  anthox - 
ant  um  odor  at  um , a herb  which  is  known  to 
impart  an  aromatic  quality  to  hay.  We  have 
found  this  acid  combined  with  pot-afh  and  lime 
in  dung  hill  water,  as  well  as  in  the  urine  of 
the  quadrupeds  that  have  been  mentioned. 

3 . In  order  to  obtain  it  by  the  molt  common 
or  moil  ufeful  procefs,  benzoin,  coarfely  pul- 
verized, is  put  into  an  earthen  pot  ; this  veffet 
is  covered  with  a cone  of  pafteboard,  pafted 
upon  the  fides  of  the  pot  : the  apparatus  is 
placed  upon  a furnace  charged  with  very  little 
fire,  and  even  of  hot  allies.  At  this  heat  the 
benzoic  acid  fublimes  and  attaches  itfelf  to  the 
fjdcs  of  the  cone,  which  is  taken  off  and  re- 
newed every  two  hours  : this  is  continued  till 
the  fubli.med  acid  begins  to  be  coloured  by  the 
oil  which  immediately  fucceeds  it  by  the  aéiion 
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of  the  fire.  Bucquet  fubftituted  inftead  of  this 
apparatus  of  Lemery,  two  fimple  earthen  pans, 
the  margins  of  which  were  ground,  whirl)  he 
luted  upon  one  another,  in  order  to  obviate 
the  lofs  of  all  that  quantity  of  acid  which 
exhales  through  the  pafteboard  fides. 

4.  In  the  procefs  of  Geoffroy,  the  pulverized 
benzoin  was  digefted  in  hot  water,  which  hav- 
ing been  filtrated,  yielded,  by  cooling,  needled 
cryftals  ; but  Scheele  has  obferved  that  by 
this  means  only  a final!  quantity  was  ob- 
tained, on  account  of  the  incapacity  of  the 
water  to  penetrate  the  refinous  part  of  benzoin, 
efpecially  when  fufed,  and  which  always  fwims 
upon  the  liquid.  On  account  of  this  inconve- 
nience, after  feveral  trials  with  different  alkaline 
fubftanccs,  he  adopted  the  following  procefs* 
one  part  of  quick-lime  is  taken,  which  is  fir  ft 
diluted  with  three  parts  of  water  : about  thirty 
parts  of  water  are  added,  which  are  afterwards 
mixed  gradually,  and  with  a motion  capable  of 
properly  difpofing  the  lubftances  together,  with 
four  parts  of  benzoin  in  powder:  the  whole  is  then 
heated  over  a gentle  fire  for  the  fpace  of  half  an 
hour,  conftantly  ftirring  the  mixture  ; it  is  then 
removed  from  the  fire,  and  left  to  fubfide  for 
fome  hours  ; the  clear  fupernatant  liquor  is  de- 
canted ; eight  parts  of  water  is  poured  upon 
the  refiduum,  it  is  boiled  for  half  an  hour,  and 
mixed  with  the  former  lixivium.  The  liquor  is 
reduced  by  evaporation  to  two  parts;  muriatic 
acid  is  poured  into  it  drop  by  drop,  till 
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a flight  excefs  has  been  produced,  which  forms 
a pulverulent  precipitate  of  benzoic  acid  by  de- 
compofing  the  benzoate  of  lime  diflolved  in  the 
lixivium  ; the  precipitate  is  well  walhed  upon  a 
filtre  ; and  if  we  willi  to  obtain  it  in  cryftals,  it 
is  diflolved  in  five  or  fix  times  its  weight  of 
boiling  water  ; it  is  filtrated  through  linen,  and 
the  folution  having  been  buffered  to  cool,  depo* 
fits  long  comprefled  prifms.  In  this  operation, 
the  benzoic  acid,  feparated  from  the  benzoin 
by  the  lime,  forms  calcareous  benzoate,  which 
dilfolves  in  the  lixivium,  and  which  the  muria- 
tic acid  decompofes  on  account  of  its  more 
powerful  attradlion  for  the  lime. 

5.  Though  Scheele,  when  he  publiilied  this  pro- 
cefs,  neceflarily  announced  that  it  affords  as 
much  acid  as  fublimation,  which  had  produced 
him  only  from  0,08  to  0, 10  of  the  benzoin  ; not- 
withftanding  the  affertion  of  Spielman,  who  had 
made  the  quantity  amount  to  a quarter  of  the 
weight  of  this  balfam  ; yet  Mr.  Lichtenftein  has 
pretended,  in  new  Obfervations,  published  in 
Germany  fince  the  Memoirs  of  Scheele,  that 
this  operation  does  not  furnifh  as  much  acid  as 
fublimation  ; but  there  is  reafon  to  believe,  with 
Scheele  himfelf,  and  with  Citizen  Guyton,  that 
Mr.  Lichtenftein,  as  well  as  Spielman,  reckon 
into  the  weight  of  the  benzoic  acid,  extradted 
by  fire,  the  impure  portion  of  this  fait,  foiled 
by  a fmall  quantity  of  oil,  which  greatly  in- 
creafes  the  quantity  ; lb  that  the  procefs  of 
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Scheele  is  not  lefs  deferving  of  the  preference 
over  all  the  other  methods  defcribed  before 
him. 

6.  We  have  confirmed  the  excellence  of  this 
procefs,  and,  in  fome  meafure,  extended  its 
utility,  by  proposing  to  extract  the  benzoic 
acid,  for  chemical  and  pharmaceutical  ufes, 
from  the  waters  of  dung-hills,  of  fiables  and 
ftalls,  by  means  of  the  muriatic  acid,  which 
decompofes  in  it  the  calcareous  benzoate,  and 
feparates  from  it  the  benzoic  acid,  as  in  the 
procefs  of  Scheele.  This  new  procefs  will  ena- 
ble us  to  reap  fome  advantage  from  a fubftance 
that  has  hitherto  been  intirely  neglected  arid 
ufeiefs,  namely,  the  urine  of  quadrupeds.  Should 
it  be  feared  that  the  acid  obtained  bv  this  me- 

J 

thod  might  have  a foreign  fmell  different  from 
that  which  it  ought  to  have,  we  may  diffolve 
it  in  boiling  water,  filtrate  its  folution,  and 
fuffer  it  to  cool  in  order  to  obtain  from  it  the 
eryftallized  acid.  By  repeating  this  operation 
twice  in  fuccefiion  upon  the  acid  extracted  from 
the  dung-hill  water,  or  from  urine,  we  lliall 
almoft  intirely  deprive  it  of  its  fmell,  which, 
however,  is  not  fetid,  but  only  a little  different 
from  that  of  the  acid  as  extrafted  from  the 
benzoin.  The  urine  of  the  buffalo  is  that 
which  affords  the  moft  of  this  acid. 
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B.  Thy  Real  Properties * 

f.  The  pure  benzoic  acid  is  in  the  form  of 
a light  powder,  fenfibly  cryftallized,  or  in  fine 
needles,  the  form  of  which  is  very  difficult  to 
be  determined  on  account  of  their  minutenefs. 
It  is  white  and  brilliant  when  fulficientlÿ  pure: 
that  which  has  a yellow  or  brown  tinge,  is 
foiled  by  a certain  quantity  of  volatile  oil  It 
is  not  a brittle  fubftance,  as  its  folidity  and 
cryftallized  form  feems  to  indicate*  on  the  con* 
trary,  it  is  dudlile,  and,  as  it  were,  elaftic.  When 
we  attempt  to  pound  it,  it  forms  a kind  of 
pafte  or  pulp. 

8.  Its  tafte  is  acrid,  pungent,  acidulous,  hofi 
and  very  bitter.  It  reddens  the  tincture  of  turn- 
foie,  but  not  the  fyrup  of  violets.  It  has  nota 
ftrong  fmell  when  cold,  though  the  flight  aroma- 
tic odour  which  it  diffufes  may,  however,  ferve 
to  diftinguifh  and  charadterize  it;  but  it  aftumes 
a very  powerful  one  when  heated,  and  eft 
pecially  when  it  is  volatilized.  It  is  very  light* 
and  occupies  a large  volume,  efpecially  when 
in  the  form  of  long  needles  intermingled  with 
each  other  in  every  direction. 

9.  When  expofed  to  a gentle  fire,  it  becomes  li- 
quefied, forms  a foft,  brown,  and  flightly  inflated 
mafs,  which  cools  into  a folid  cruft,  prefentingat 
its  furface  marks  of  cryftallization  in  divergent 
rays.  By  the  adtion  of  a more  violent  fire  it 
fublimes  and  exhales  into  the  air  in  a white 
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acrid,  irritating  fmoke,  which  ftimula^es  the 
eyes,  and  produces  a difcharge  of  tears  ; it  is 
alfo  very  fpeedily  volatilized  when  placed  upon 
an  ignited  coal. 

D.  Chemical  Properties . 

10.  The  benzoic  acid  inflames  when  heated 
ftrongly  in  contact  with  the  air,  when  ap- 
proached to  an  inflamed  body,  when  touched, 
liquefied  with  a red-hot  iron,  or  when  fub- 
jected  to  the  electric  commotion.  If  heated 
alone  in  a clofe  apparatus,  the  greater  part 
is  fublimed  without  alteration  ; hut  a portion  is 
decompofed,  yields  a little  acid  phlegm,  a greater 
abundance  of  oil  than  any  other  vegetable  acid, 
and  efpecialiy  a much  larger  quantity  of  car- 
bonated hidrogen  gas  than  all  other  bodies  of 
this  nature.  It  leaves  merely  a trace  of  coal  in 
the  retort.  In  order  the  better  to  decompofe  it, 
it  is  neceftary  to  treat  it  in  a diftilling  apparatus 
after  having  mixed  it  with  fand  : by  this  means 
we  oppofe  its  volatilization,  and  caufe  it  to 
undergo  a ftronger  and  more  lively  action  of 
the  fire;  we  then  obtain  from  it  much  more 
phlegm,  oil,  gas,  and  coal.  The  proportion  of 
its  principles  has  not  yet  been  exactly  deter- 
mined. 

11.  It  is  not  fenfibly  altered  by  the  air  ; 
it  has  been  kept  twenty  years  in  an  open  veftel 
without  loflng  any  of  its  weight.  No  combui- 
iible  body  alters  it;  by  diftilling  it  with  pow- 
dered 


BENZOIC  ACID. 


259 


dered  charcoal,  it  is  redlifted  or  refined,  and 
obtained  much  whiter  and  better  cryftallized 
than  before.  It  is  but  very  little  foiuble  in 
water.  According  to  Meffrs.  Wenzel  and  Lieh- 
tenftein,  four  hundred  parts  of  cold  water  are 
required  for  diflolving  one  part  of  this  acid, 
whilft  the  fame  quantity  of  boiling  water  can 
diflolve  twenty  parts  of  it,  nineteen  of  which 
feparate  from  it  by  cooling.  Bergman  affures 
us,  that  boiling  water  can  take  up  a twenty- 
fourth  part  of  its  own  weight,  whilft  at  the 
medium  temperature  it  can  fcarcely  take  up  one 
hundredth.  Its  hot  folution  becomes  turbid 
as  it  cools,  and  the  precipitate  thus  formed  is 
fo  abundant  that  it  cannot  be  filtrated  through 
paper,  the  pores  of  which  it  ftops  up, 

12.  The  powerful  acids  adt  upon  the  benzoic 
acid  in  a very  different  manner  from  that  in 
which  they  adt  upon  1110ft  of  the  other  vegeta- 
ble acids.  The  concentrated  fulphuric  acid 
diflolves  it  eafily  and  without  motion,  accord- 
ing to  Bergman,  who,  however,  remarks,  that 
part  of  the  fulphuric  acid  paffes  to  the  ftate 
of  fulphureous  acid.  We  may  afterwards  fepa- 
rate the  benzoic  acid  unaltered  from  this  folu- 
tion,  by  adding  water  to  it. 

The  nitric  acid  diflolves  it  in  the  fame  man- 
ner, and  water  likewife  feparates  it  from  this 
folution,  without  its  having  undergone  any  de- 
compofition.  Citizen  Guyton  has  found  that 
by  diftilling  nitric  acid  upon  the  concrete  ben- 
zoic  acid,  nitrous  gas  was  not  difengaged  till 
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towards  tne  termination  of  the  diftillation,  and 
that  the  acid  was  then  fublimed  without  altera- 
tion. Mr.  Hermftaedt  however  allures  us,  that  by 
employing  concentrated  nitric  acid,  the  benzoic 
acid  became  fluid,  more  fixed  than  it  was  na- 
turally, and  that  it  allumes  the  characters  of 
the  oxalic  tartarous  acid  : but  this  refult  Hill 
requires  to  be  confirmed  by  further  experiment* 
The  aCfion  of  the  muriatic  and  the  oxigenated 
muriatic  acid  upon  this  acid  is  unknown,  as  are 
alfo  thofe  of  all  the  other  acids. 

13.  The  benzoic  acid  unites  pretty  eafily 
with  the  earthy  and  alkaline  bafes.  Hitherto 
the  properties  of  the  benzoates,  as  well  as  the 
particular  attractions  that  fubfift  between  their 
principles,  have  been  defcribed  but  very  briefly. 
M>  Lichtenftein  alferts,  that  it  prefers  the  fixed 
alkalis,  and  even  ammonia,  to  the  aluminous, 
magne fian  and  calcareous  earths.  According 
to  the  obfervation  of  Citizen  Guyton,  it  does 
not  appear  that  he  employed  the  pure  and 
cauftic  alkalis  in  his  experiments.  Bergman 
indicates  the  attractions  of  the  benzoic  acid 
in  a different  manner.  According  to  him, 
lime  feparates  the  alkalis  from  it,  and  barites 
feparates  the  lime  ; befides  it  difengages  the 
acid  from  the  carbonates.  Mr.  Tromfdorf 
has  communicated,  in  Crell’s  Annals,  a 
ferles  of  experiments  upon  the  benzoates,  by 
which  he  has  afcertained  fome  properties 
of  the  earthy  or  alkaline  benzoates.  By 
fubjoining  to  thefe  fome  faCts  which  I have 
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eolleéled  relative  to  feveral  of  thefe  faits,  I have 
prefented  the  molt  complete  account  of  them 
that  has  hitherto  been  given  in  the  Encyclope- 
dic Dictionary  of  Chemiftry,  from  which  I lhall 
here  borrow  the  principal  refaits. 

14.  The  Benzoate  of  barites  is  foluble,  cryf- 
tallizes  very  well,  remains  unalterable  in  the 
air,  is  decompofed  by  lire  and  the  powerful 
acids* 

No  experiments  have  yet  been  made  on  the 
benzoate  of  ftrontian. 

The  calcareous  benzoate  is  confiderably  lblu~ 
ble  in  water,  much  more  fo  in  hot  than  in  cold 
water  ; it  cryltallizes  by  cooling  ; it  frequently 
alfum es  the  form  of  dendrites  upon  the  fides  of 
the  velfels.  The  fulphuric,  nitric,  and  muriatic 
acids  decompofe  it  ; barites  takes  from  it  its 
acid,  with  which  it  precipitates.  It  is  found 
in  confide.rable  abundance  in  the  urine  of  the 
herbi  vorous  mammalia. 

The  benzoate  of  magnefia  is  foluble,  cryftal- 
lizable,  and  a little  deliquefcent,  more  deconn 
pofable  than  the  preceding  faits. 

The  benzoate  of  alumine  is  confiderably  fo- 
luble, cryftallizable  in  dendrites,  deliquefcent, 
of  a bitter  and  acerb  tafte;  it  is  decompofed  by 
the  action  of  fire,  and  even  by  molt  of  the  ve- 
getable acids. 

The  benzoate  of  zircon  is  not  yet  known. 

The  benzoate  of  pot- alb  cryltallizes  by  cool- 
ing into  final!  dole  needles  ; the  drops  of  its 
Solution,  fpread  upon  the  fides  of  the  velfels, 
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form  on  them,  by  cooling  and  evaporation* 
dendrites,  or  herborizations,  which  indicate 
its  cryftallizability.  All  the  acids  decom- 
pofe  it  ; the  folution  of  barites,  and  of  lime, 
form  a precipitate  in  its  folution» 

The  benzoate  of  foda  is  alfo  very 
able  and  foluble  ; it  is  not  deliquefcent  like  that 
of  pot-aih,  according  to  Bergman,  But  it 
is  decompofable  by  the  fame  procédés  ; it  fome- 
times  exifts  native  in  the  urine  of  herbivorous 
quadrupeds. 

The  benzoate  of  ammonia  has  alfo  appeared 
to  me  to  be  very  foluble  and  very  cryftal- 
lizable.  Like  thofe  of  all  the  benzoates,  its 
folution  depofits,  when  it  moiftens  the  fides  of 
the  veffels,  and  when  it  dries  upon  them,  den» 
drites  and  herborizations.  It  is  volatile  and 
decompofable  by  all  the  acids  and  all  the  bafes. 

15.  Mr.  Tromfdorf  has  found,  in  his  experi- 
ments, that  the  benzoic  acid  did  not  a6i  upon 
the  metals,  but  that  it  united  with  their 
oxides. 

The  benzoate  of  arfenic  aifumes,  according  to 
him,  the  form  of  minute  feathers,  is  foluble  in 
hot  water,  and  cryftallizes  by  cooling.  Hither- 
to we  know  no  benzoates  of  tungften,  of  mo- 
lybdena,  of  chrome,  of  titanium,  of  uranium, 
of  nickel,  of  tellurium. 

The  benzoate  of  bifmuth  is  formed,  like  all 
the  other  metallic  benzoates  which  Mr.  Tromf- 
dorf  has  begun  to  examine,  by  diffolving  its 
oxide  in  the  liquid  acid.  It  affords  white 
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cryftals  in  fine  needles  by  evaporation  ; fire 
difengages  the  acid  from  its  folution,  as  the 
powerful  acids  alfo  do. 

The  benzoate  of  cobalt  crvftaHizes  in  land- 
næ  ; it  is  decompofable  by  pot-alh,  as  are  all 
the  metallic  benzoates. 

The  white  oxide  of  manganefe  dMblves  well 
in  the  liquid  benzoic  acid*  This  folution 
yields  fmall  fcaly  cryftals,  unalterable  in  the  air, 
eafily  foluble  in  water,  but  not  in  alcohol  : the 
alkalis  and  the  alkaline  carbonates  de-corn- 
pole  it. 

The  benzoic  acid  eafily  difTolves  the  oxide  of 
antimony  : the  fait  which  it  forms  is  unalter- 
able by  the  air,  decompofable  by  fire  and  by 
the  acids.  The  benzoic  acid  does  not  preci- 
pitate the  folutions  of  this  oxide  in  the  power- 
ful acids. 

- » f , ' ' , Ï ; 

The  oxide  of  mercury  obtained  by  the  al- 
kalis, unites  with  the  benzoic  acid,  which, 
when  it  is  pure,  does  not  precipitate  the  nitrate 
of  mercury.  This  benzoate  is  in  the  form  of  a 
white  powder,  unalterable  by  the  air,  infoluble 
in  water,  flightly  foluble  in  alchohol,  decom- 
pofable by  the  alkalis  and  the  acids,  fublim- 
able  with  a gentle  heat,  decompofable  by  a 
ftrong  fire,  and  by  fulphun 

Neither  tin  nor  its  oxide  dfflolve  in  benzoic 
acid,  nor  enter  into  combination  with  it,  ac- 
cording to  Mr.  Tromfdorf  ; but  by  pouring  a 
folution  of  benzoate  of  pot-afh  into  the  nitro- 
muriatic  folution  of  tin,  we  obtain  immediately 
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a precipitated  benzoate  of  tin,  foluble  in  hot 
water,  clecompofable  by  fire,  and  not  attacked  by 
alcohol.  We  may  form  all  the  metallic  ben- 
zoafes  by  the  lame  procefs,  and  it  is  even  the 
bell  manner  of  preparing  them. 

The  benzoate  of  lead,  according  to  the  fame 
chemift,  affords  cry  dais  of  a ihining  white 
colour,  foluble  in  water  and  in  alcohol,  which 

/ 

the  fulphuric  and  muriatic  acids  decompofe  ; 
which  are  unalterable  by  the  air,  and  from 
which  fire  difengages  the  benzoic  acid. 

The  oxide  of  iron  unites  eafily  with  the  ben- 
zoic acid,  and  difiblves  in  it;  it  forms  yellowilh 
cryftals  of  a fweet  tafie,  capable  of  drying  and 
even  difappearing  in  the  air,  foluble  in  alcohol, 
précipitable  in  the  black  date  by  the  gallic 
apid,  and  into  the  blue  by  the  pruffiates,  lofing 
their  acid  by  the  addon  of  fire,  decompofa- 
ble  by  the  pure  alkalis  which  take  away  the 
acid,  and  by  the  ackls  which  feparate  it  from 
its  bafef 

The  oxide  of  copper,  precipitated  from  its 
nitrate  by  the  carbonate  of  foda,  combines  well 
with  the  benzoic  acid  ; it  forms  with  this  acid 
fmall  cryftals  of  a deep  green  colour,  foluble 
with  difficulty  in  water,  and  not  at  all  in  alco- 
hol, the  acid  of  which  is  lubiimed  by  the 
addon  of  fire,  and  feparated  by  the  other  acids, 
and  which  the  alkalis  decompofe. 

The  benzoic  acid  decompofes  the  nitrate  of 
filver  ; it  unites  well  with  the  oxide  precipi- 
tated from  the  nitrate  of  this  metal  by  the  car- 
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bonate  of  foda.  The  benzoate  of  hiver  thus 
formed  is  foiuble  in  water,  and  very  little  fo  in 
alcohol.  It  is  blackened  by  the  contact  of 
light,  the  acid  is  volatilized  from  it  by  the  dre, 
and  the  oxide  then  eahly  paffes  into  the  me- 
tallic date. 

M ..  - V 

The  oxide  of  gold  alio  unites,  according  to 
Mr.  Tromfdorf,  with  the  benzoic  acid;  the 
folution  of  this  benzoate  of  gold  yields  irregular 
cry  dais,  foiuble  in  water,  infoluble  in  alcohol, 
unalterable  by  the  air,  decompofable  by  fire, 
and  eahly  reducible  into  brilliant  and  pure 
gold  during  the  volatilization  of  their  add. 

The  oxide  of  platina,  combined  with  the 
benzoic  acid,  yields  fmall  yellowifh  cry  dais,  un- 
alterable by  the  contaéf  of  the  air,  foiuble  in 
water  with  difficulty,  and  abfolutely  infolublein 
alcohol,  and  leaving  a yellowifh  rehduum  after 
the  adtion  of  the  fire. 

16.  From  all  the  collective  facts  relative  to 
the  chemical  properties  of  the  benzoic  acid,  it 
follows  that  this  acid  differs  from  the  other  ve- 
getable acids  in  the  nature  and  the  proportion 
of  the  principles  of  its  radical.  Its  fmell,  its 
volatility,  its  combuftibility,  its  drong  folubi- 
lity  in  alcohol,  its  little  folubility  in  water,  had 
caufed  it  formerly  to  be  conddered  as  an  oily 
acid,  and  induce  modern  chemids  to  think 
that  it  contains  in  its  compofition  a large  quan- 
tity of  hidrogen,  and  that  it  is  by  the  fuper- 
abundance  of  this  combudible  principle,  and 
by  the  highly  hidrogenated  nature  of  its  ra- 
dical, 
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dical,  that  it  differs  from  ail  the  other  acidified 
vegetable  compounds.  That  it  is  fo  little  alter- 
able by  the  acids,  and  by  the  oxigenated  bodies 
in  general,  is  becaufe  it  is  too  volatile  for  it 
to  be  practicable  to  render  the  aCtion  of  thefe 
bodies,  which  requires  to  be  aided  by  heat, 
fufficiently  durable,  or  fufificiently  ftrong  to 
effect  its  decompofition.  It  eludes  it  rather  by 
its  volatility  than  by  its  peculiar  nature. 

D.  Uses . 

17.  If  we  except  its  medical  adminifiration, 
which  has  now  become  much  lefs  frequent 
than  formerly,  the  benzoic  acid  is  of  no  life 
in  the  arts.  It  is  prepared  in  pharmacy,  and 
made  to  enter  into  fome  medical  prefcriptions, 
in  the  folkl  form  of  eleCtuaries,  bolufes,  pills, 
with  extraéts,  fy nips,  &c.  but  it  is  rarely  ad- 
ni Sniftered  in  the  liquid  form,  on  account  of  its 
acid  and  burning  tafte. 

Î 8.  It  is  extracted  and  purified  in  chemiftry, 
in  order  to  learn  its  properties,  to  fubjeCt  it  to 
experiments  more  or  lefs  connected,  and  to  exa- 
mine its  combinations.  It  is,  however,  one  of 
the  acids  that  are  prepared  the  leaft  frequently, 
that  are  met  with  in  the  leaft  abundance  in  the 
laboratories  of  chemiftry,  and  which  are  the 
moil  rarely  employed  in  experiments. 


Species 
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Species  III. 

Succinic  Acid . 

THE  fuccinic  acid,  fo  named,  becaufe  it  is 
extracted  from  amber,  a bitumen  which  mam- 
feftly  has  a vegetable  origin,  belongs  really  to 
the  vegetable  acids  : it  is  a combination  of  hi- 
drogen,  carbon,  and  oxigen,  decompofable  in 
water  and  carbonic  acid,  by  the  action  of  the 
fire  and  the  comburant  bodies*  I here  only 
indicate  it,  as  I fliall  examine  it  more  in  de- 
tail in  the  order  of  fa6ts  relative  to  the  altera- 
tions which  vegetables  are  fufceptible  of  ex- 
periencing in  the  earth.  I place  it  in  the  me- 
thod which  I adopt  for  the  acids,  in  the  feries 
of  the  gallic  and  the  benzoic,  becaufe,  like 
thefe  it  is  capable  of  fubliming  and  of  cryftal- 
lizing  by  fublimation. 


Spec les  IV. 


Malic  Acid . 

A.  HiJloriJy  'Seat,  Extraction. 

1,  THE  malic  acid  bears  this  name  becaufe  it 
has  been  more  efpecially  found  by  Scheele  in  the 
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juice  of  apples.  It  exifts  alfo  in  a great  num- 
ber of  fruits  ; it  exifts  iu  fniail  quantity,  mixed 
with  much  citric  acid  in  the  fruits  of  the  vac- 
cinium  oæycoccos,  of  the  mils  idœa , of  the 
primus  padus , of  the  folanum  dulcamara , of 
the  cynofbatos . It  is  found  in  abundance,  and 
with  very  little  citric  acid,  in  the  barberry,  the 
elder,  the  plum;  nearly  equal  parts  of  both 
acids  are  extracted  from  the  currant,  the 
blackberry,  the  cratægus  aria,  the  cherry, 
the  rafpberry,  the  ftrawberry.  Thele  are  the 
refults  of  the  fine  experiments  of  the  Swedifh 
chemift  on  the  juices  of  all  thefe  fruits. 

% Notwithftanding  this  multiplicity  of  ve- 
getable matters  that  contain  the  malic  acid,  it 
is  the  mod  abundant,  and  mod  pure,  in  the 
apple,  and  this  is  the  fruit  from  which  it  is  the 
mod  eadly  extra <5ted.  The  following;  is  the 
method  of  proceeding,  according  to  the  difco- 
very  of  Scheele,  in  the  extraction  and  purificar 
tion  of  this  acid.  Sour  apples  are  pounded  in 
a mortar,  thejuice  is  preffed  out,  it  is  filtrated 
through  linen,  and  axfolution  of  acetite  of 
lead,  or  faccharum  faturni,  is  poured  into  this 
diffolved  fait.  The  acetous  acid  unites  with 
the  pot-afh,  and  remains  in  folution  in  the 
liquor,  whilft  the  acid  of  apples,  combined 
with  the  oxide  of  lead,  is  precipitated  in  an  in- 
foluble  malate  of  lead.  This  precipitate  is  then 
well  walked  ; and  treated  with  fulphuric  acid 
diluted  with  water,  fulphate  of  lead  is  formed, 
which  is  precipitated,  and  the  fupernatant  lb 
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quor  contains  the  malic  acid  feparate.  Care  is 
taken  to  add  a fufficient  quantity  of  fulphu- 
ric  acid  to  decompofe  the  whole  of  the  malate  of 
lead  ; which  is  known  to  have  been  done  by 
the  acid,  pure  tafte  of  the  fupernatant  liquor, 
free  from  any  admixture  of  faccharine  flavour, 

tj 

Should  there  be  a fmall  excefs  of  fulphuric 
acid,  it  is  made  to  difappear  by  adding  a fmall 
quantity  of  malate  of  lead,  which  this  acid  de- 
compotes  and  converts  into  fulphate  of  lead. 

3.  When  the  malic  acid  is  found  mixed  with 
citric  acid,  as  is  the  cafe  in  many  of  the  juices 
of  fruits,  and  efpecially  in  that  of  the  goole- 
berry,  the  following  is  the  method  by  which 
Scheele  fucceeded  in  obtaining  each  of  thefe 
acids  feparate.  He  fir  ft  infpiflated  this  juice  to 
the  confiftence  of  honey  ; he  then  poured  upon 
it  alcohol,  which  diifolved  the  two  acids,  and 
left  a large  quantity  of  gummy  mucilage;  he 
afterwards  evaporated  this  alcohol  ; he  diluted 
the  liquor  which  remained  after  this  evaporation 
with  two  parts  of  water;  he  fat u rated  it  with 
chalk  or  carbonate  of  lime  ; he  feparated  by 
evaporation  the  calcareous  citrate  which  is  much 
lefs  foluble,  and  the  calcareous  malate  which 
remained  in  it  afterwards,  by  a frefli  quantity  of 
alcohol,  which  did  not  diffolve  the  fait,  but 
a faponaceous  and  faccharine  matter  which 
was  combined  with  the  malate  of  lime  ; he  de- 
compofed  the  malate  of  lime  by  the  acetite  of 
lead;  he  afterwards  treated  the  malate  of  lead 
that  was  formed  with  fulphuric  acid,  and 
""  ' thus 
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thus  he  obtained  the  malic  acid  pure  and  in- 
fulated. 

" \ r 

B.  Phyjical  Properties . 

4.  The  malic  acid  thus  prepared  is  a brownifh- 
red  liquid,  of  a confiderably  pungent  and  lively 
acid  talfe,  without  acrimony,  but  frequently 
affording  a faccharine  after-tafle,  however  well 
it  may  have  been  purified.  It  reddens  the  blue 
vegetable  colours  well 

5.  It  never  affames  the  cry  {tail  ine  and  folid 
form  ; it  becomes  thick  and  vifeid  like  a mu- 
cilage or  fyrup  ; when  it  is  expofed  to  dry  air, 
it  dries  in  minute  layers,  like  a brilliant  varnifh, 
and  might  be  employed  for  fpreading  over 
polifhed  furfaces. 

C.  Chemical  Propertie'Sé 

6.  This  acid  is  eafily  decompofed  by  fire  ; it 
tends  to  lofe  carbon  fpeedily  ; it  becomes  of  a 
very  deep  colour,  fwells  confiderably^,  exhales 
a thick  and  pungent  fmoke  in  the  open  air,  and 
leaves  a very  voluminous  coal,  fimilar  to  thofc 
of  mucilage  and  fugar.  When  it  is  diftilled 
in  a retort,  it  yields  acid  water,  much  carbonic 
acid  gas,  fome  carbonated  hidrogen  gas,  and  a 
light  fwelled  coal.  Its  empyreumatic  acid  ap- 
pears to  be  the  pyromucous  acid. 

7.  It  is  decompofed  gradually  and  fpontane- 
ouily  in  the  veflels  in  which  it  is  contained,  it 

ferments 
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ferments  fenfibly,  becoming  at  firft  flightly  vi- 
nous, depofits  mucous  filamentous,  flakes,  which 
at  lafi;  are  reduced  to  coal.  It  is  very  evident 
that  this  decompofltion  is  produced  by  the 
intimate  re-  a6lion  of  the  component  principles 
of  this  acid.  Its  mechanifm  will  be  ftill  better 
underftood  from  the  hiftory  of  fome  of  the  fub- 
fequent  acids. 

8.  All  the  powerful  acids  alter  it  and  change 
its  nature;  the  concentrated  fulphuric  acid  re- 
duces it  to  coal;  the  nitric  acid  converts  it 
into  oxalic  acid.  Scheele  had  already  found 
that  infipid  mucous  matter,  treated  by  the 
nitric  acid,  pafles  into  the  ftate  of  malic  acid, 
or  was  converted  at  the  fame  time  into  this  acid 
and  into  the  oxalic.  Thus  the  malic  acid  is 
fabricated  artificially,  and  we  muft  recognize 
in  it  a double  origin,  that  of  nature  and  that 
of  art,  as  in  feveral  other  vegetable  acids  of 
which  we  fhall  foon  treat 

9.  The  malic  acid  forms  with  barites  a cryf- 
tallizable  and  folubie  fait  ; with  lime  it  yields 
fmall  irregular  cryftals,  little  folubie  in  boiling 
water,  but  very  folubie  in  an  excefs  of  malic 
acid,  as  well  as  in  vinegar,  like  the  malate  of 
barites  itfelf.  The  malate  of  lime  thus  diflblved 
by  its  acid,  forms,  by  thickening  in  the  air,  a 
folid,  brilliant  fubftance  analogous  to  a layer 
of  varnifh.  The  malate  of  magnefia  is  deli- 
quefcent,  that  of  alumine  has  little  folubility. 
The  malates  of  z ire  one  and  of  ftrontian  are  not 
known.  The  malates  of  pot-alh,  of  foda,  and 
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of  ammonia  appear  to  be  fufceptible  of  attract* 
ing  the  moifture  of  tile  atmofphere.  The  com- 
parative attractions  which  this  acid  exerts  upon 
the  different  alkaline  and  earthy  bales  have 
not  been  determined,  fo  that  the  laws  relative 
to  the  decompofition  of  thefe  faits  are  as  yet 
unknown* 

10.  The  malic  acid  precipitates  the  nitrates 
of  mercury,  of  lead,  and  of  filver,  and  is  thence 
diftinguifhed  from  the  citric  acid,  which  does 
not  effeét  this  precipitation  in  like  manner.  It 
alfo  decompofes  the  folution  of  gold  diluted 
with  water,  the  metal  of  which  it  reduces.  It 
diffoives  iron,  and  forms  with  it  â brown  un- 
cryftallizable  liquid  ; with  zinc,  which  it  diff 
folves  well,  it  gives  a fait  in  regular  cryftals  of 
confiderable  magnitude.  Its  combinations 
with  other  metallic  oxides  have  not  yet  been 
ftudied. 

11.  It  prefents  itfelf  in  all  thefe  phenomena 
of  combination  and  of  decompofition,  though 
hitherto  little  known,  as  a vegetable  acid  in 
which  the  proportion  of  carbon  is  pretty  con» 
fidcrable. 

D.  Ufes* 

Ï2.  The  malic  acid  has  hitherto  been  pre- 
pared only  for  chemical  ufes,  and  for  the  feries 
of  experiments  that  lead  to  a knowledge  of  its 
properties.  It  might  ferve  for  a refreihing 
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beverage,  or  as  a condiment,  like  lèverai  other 
vegetable  acids. 


Species  V. 

The  Citric  Acid. 

A.  Iliftory,  Seat , Extra  Elion: 

1.  CHEMISTS  formerly  compared  the  acid 
.juice  of  lemons  with  the  acid  of  tartar  : they 
endeavoured  to  concentrate  this  acid  and  to 
purify  it,  in  order  to  prevent  this  juice  from 
becoming  altered  and  fpoiled,  as  ufually  happens 
when  it  is  kept  in  bottles*  In  faff  every  one 
knows  that  this  juice,  though  very  acid,  and 
weighing  iOdO  according  to  Citizen  Guyton, 
becomes  turbid  and  covered  with  mould  when 
it  is  kept  in  veffels ; it  depofits  mucous  flakes, 
and  at  laft  lofes  its  acidity  ; affuming  a very 
djfagreeable,  putrid,  and  faint  tafte.  Some 
perfons  have  partly  defended  it  againft  this 
alteration  by  covering  it  with  oil  in  the  veffels 
in  which  they  kept  it  ; others  thought  to  effedfc 
this  purpofe  by  putting  land  into  it  ; and  others 
added  to  it  a mineral  acid  ; but  thefe  different 
means  either  themfelves  contribute  to  alter  it, 
or  do  not  prevent  its  change.  The  oil,  which 
was  mo  ft  preferable,  did  not,  however,  pre- 
vent the  lemon-juice  from  contracting,  after 
You  VIL  Ï fame 
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fome  days,  a harfii,  oily,  and  difagreeable 
tafte. 

2.  Mr.  Georgius  publifhed,  in  the  Memoirs 
of  Stockholm  for  1774,  abetter  procefs  of  con- 
centration. This  confifted  in  keeping  the  lemon- 
juice  for  fome  time  in  a cellar,  in  inverted  bottles, 
in  order  to  feparate  from  it  a part  of  the  muci- 
lage, and  afterwards  to  expofe  it  to  a cold  of 
from  4 to  5 degrees  below  0 ; the  aqueous  part  was 
thus  congealed,  taking  with  it  a portion  of  the 
mucilage;  this  was  feparated,  and  the  liquid  was 
continued  to  be  expofed  to  the  fro  ft,  till  the  con- 
crete portion  had  an  acid  tafte.  The  juice  thus 
reduced  to  one  eighth  of  its  original  volume, 
is  eight  times  ftronger  than  before,  and  it  re- 
quires the  fame  quantity  of  pot-alh  to  laturate 
it  as  the  original  quantity  of  the  juice  required. 
In  this  ftate  of  concentration,  it  remains  un- 
altered, and  may  be  employed  for  every  domeftic 
and  economical  purpofe. 

3.  It  is  well  known  to  every  one  who  has 
extracted  and  examined  the  juice  of  the  lemon, 
that  this  liquid,  when  expofed  to  the  air  in  an 
open  veffel,  at  a temperature  of  above  15 
de  grees,  depofits  a mucous,  whitifh,  femi-tranf- 
parent  matter,  of  a gelatinous  confidence* 
When  the  juice  is  decanted  from  over  this 
depofition,  and  filtrated,  it  is  much  lefs  al- 
terable than  it  was  previous  to  the  operation. 
The  uniform  fubftance  thus  feparated  is  not  a 
fimple  vegetable  mucilage  : I have  found  that 
when  dried  it  is  not  foluble  in  boiling  water  ; 
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that,  if  treated  by  the  nitric  acid,  it  yields  azotic 
gas,  is  converted  into  malic  and  oxalic  acids, 
and  that  it  thus  has  fome  analogy  with  the 
glutinous  principle.  This  explains  a procefs 
followed  and  defcribed  by  Citizen  Dubuiffon 
Limonadier,  at  Paris,  for  the  purification  and 
prefervation  of  lemon-juice.  By  evaporating 
it  with  a gentle  heat,  continued  for  a long  time, 
he  found  that  its  mucilage  became  thickened, 
and  feparated  in  the  form  of  a glutinous  cruft 
and  flakes  ; the  acid  liquor  then  becomes  concen- 
trated and  may  be  kept  for  a long  time  in  well- 
corked  bottles;  there  afterwards  feparate  from 
it  only  a few  white  and  folid  flakes  which  fwim 
upon  the  furface,  without  the  nature  of  the 
acid  being  changed,  or  its  flavor  being  altered, 
or  lofing  any  of  its  ftrength. 

4.  Tliefe  different  means,  however,  were  only 
in  fome  meafure  preparatory  ; they  did  not  yet 
afford  either  a method  for  obtaining  the  citric 
acid  really  infix] ated  and  pure,  or  an  opportunity 
for  examining  its  properties.  Scheele  nearly 
accomplifhed  this  work  by  prefenting  a procefs 
for  obtaining  the  citric  acid  confiderably  pure; 
and  to  him  we  are  at  the  fame  time  indebted 
for  the  firft  defer  iptio,n  of  the  real  diftinétive 
characters  of  this  acid,  which  till  this  time  had 
been  confounded  with  the  tartarous.  Stahl 
indeed  knew,  at  the  commencement  of  the  cen- 
tury, that  lemon-juice  combined  with  Crabs 
claws  affumed  the  nature  of  vinegar;  feveral 
chemifts  alfo  had  defcribed,  after  him,  fome 
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properties  of  the  combinations  of  this  acid  ; 
but  thefe  were  onlv  vague  and  inaccurate  no- 
tions  before  the  difeoveries  of  the  Swedish  che- 
miff  The  following  is  the  method  by  which 
he  fucceeded  in  obtaining  the  real  citric  acid, 
after  having  tried  in  vain  to  purify  the  lemon- 
juice  with  alcohol,  which  does  not  feparate  the 
mucilage  completely  enough  to  infulate  this 
acid,  or  to  admit  its  being  obtained  in  cryftals, 
as  may  be  done  when  it  is  fufficiently  pure. 

5.  The  lemons  are  preffed,  the  juice  filtrated 
or  drawn  off  clear  is  faturated  with  carbonate 
of  lime»  After  the  effervefcence  which  dif- 
engages  the  carbonic  acid,  a pulverulent  in- 
foluble  fait  is  formed,  which  precipitates  to 
the  bottom  of  the  liquid  ; the  fupernatant 
water  retains  the  mucilage,  the  extract,  and  the 
colouring  matter  of  the  juice;  the  precipitated 
citrate  of  lime  is  wafiied  with  lukewarm  water, 
till  this  paffes  off  colourlefs  ; it  takes  up  only 
about  as  much  fait  as  it  would  take  of  fulphate  of 
lime:  the  fait  wafiied  with  a little  water  is 
poured  into  a matrafs  ; a quantity  of  concen- 
trated fulphuric  acid  requifite  for  faturating 
the  proportion  of  chalk  that  has  been  employed 
is  added,  after  having  diluted  this  acid  with  ten 
parts  of  water;  it  is  then  boiled  for  a few 
minutes,  and  after  cooling,  the  liquor  is  fil- 
trated : the  fulphate  formed  by  the  decompofi- 
tion  of  the  calcareous  citrate  remains  upon  the 
filtre;  the  liquor  that  has  been  filtrated  contains 
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the  citric  acid  pure  ; it  is  evaporated  to  the  con- 
fidence of  a clear  fyrup,  and  put  to  c ry f Utilize 
in  a cool  place  : in  this  manner  we  obtain  tne 
citric  acid  in  finall  needles.  According  to 
Scheele,  it  is  neceffary  to  add  a fmall  excefs  of 
fulphuric  acid,  which  remains  in  tile  mother- 
water  of  the  cryftallized  acid.  This  excefs 
produces  better  effects  than  an  excefs  of  lime  or 
of  citrate  of  lime,  which  would  prevent  the 
cryftallization  of  the  citric  acid® 

b.  I have  propofed  long  fmce  to  execute  this 
procefs  in  the  large  way  in  our  American  pof- 
feffions,  where  lemons  are  fo  abundant,  and 
where  a large  quantity  of  them  is  loft;  it  would 
only  he  requilite  to  faturate  the  expreffed  juice 
with  chalk,  to  wafh  the  precipitated  calcareous 
citrate  well  till  the  hot  water  paifes  off  infipid 
and  colourlefs,  to  dry  the  precipitate  well,  and 
to  fend  it,  preffed  in  barrels,  to  France,  where 
it  might  be  decompofed  by  means  of  diluted 
fulphuric  acid,  in  order  to  obtain  from  it  the 
citric  acid  pure.  This  procefs  which  I have 
indicated  more  than  ten  years  ago  in  my  courfe 
[of  lectures]  will  be  very  economical  and  very 
ufeful  ; it  will  give  a value  to  immenfe  quanti- 
ties of  lemons  that  have  hitherto  been  loft,  and 
will  furnifh  a fubftance  which  is  fo  often  wanted, 
which  is  always  fcarce  and  dear  in  the  North 
of  Europe,  and  which  is  fo  ufeful  for  chemical 
and  medical  purpofes.  Since  I have  indicated 
it,  I have  not  had  the  fatisfaction  of  feeing:  it 
put  in  practice;  but  this  view  will  not  always 
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be  loft,  and  it  is  to  be  believed,  that  when  it 
ill  all  have  been  diffufed  amongft  the  American 
eolonifts,  it  will  prefent  them  with  the  means  of 
turning  to  profit  a product  which  is  fo  abundant 
near  their  habitations,  and  which  they  fuffer  to 
be  loft  in  fuch  large  quantities. 

7.  Citizen  Dizé,  an  able  practitioner  of  Pliar- 
mac}^  at  Paris,  by  repeating  with  care  and  upon 
a very  large  fcale  the  procefs  of  Scheele  for  ex- 
tracting the  pure  citric  acid  from  the  juice  of 
the  lemon,  in  the  large  pharmaceutical  eftablifh- 
ment  at  the  militarv  School,  of  which  he  has  the 
direction,  has  had  an  opportunity  of  making  fome 
important  ohfervations  on  this  preparation.  He 
has  afiured  himfelf,  not  only  that  an  excefs  of 
fulphuric  acid  is  neceflary  for  obtaining  this 
acid  pure,  but  that  it  ferves  to  deftroy  the  por- 
tion of  mucilage  which  alters  it,  by  determin- 
ing its  decompofition;  he  has  obferved  that,  in 
order  to  have  the  citric  acid  perfectly  pure,  it 
was  neceflary  to  diflolve  and  to  cryftallize  it 
feveral  times  fucceflively.  He  has  fucceeded 
in  obtaining  it  in  the  form  of  very  voluminous, 
and  almoffc  gigantic  cryftals,  perfectly  formed, 
and  the  figure  of  which  he  has  been  able  exaCtly 
to  determine.  He  has  defcribed  its  folubility, 
compared  its  energy,  confirmed  the  faCts  an- 
nounced by  Scheele,  relative  to  its  aCtion  upon 
the  folutions  of  fome  earthy  and  metallic  faits, 
and  thus  rendered  its  hiftory  more  exaCt. 

8.  Laftly,  Citizen  V auquelin  has  under- 
taken, at  my  lolicitation,  a feries  of  experi- 
ments 
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ttients  upon  the  Saline  combinations  of  the  citric 
acid,  and  has  greatly  added  by  his  researches 
to  the  finall  hock  of  knowledge  that  before 
exifted  relative  to  the  properties  of  this  acid  ; 
fo  that  it  was  now  one  of  the  beft  known  of  all 
the  acids  which  the  vegetables  prefent. 

I ought  here  to  repeat  that  the  citric  acid  is 
rarely  found  alone,  but  mixed  with  different 
proportions  of  malic  acid  in  the  juices  of  the 
barberry,  the  cherry,  the  ftrawherry,  the  rafp- 
berry,  the  fruit  of  the  fervice-tree,  the  elder, 
and  a multitude  of  other  fruits  ; that  it  is  eafily 
feparated  from  this  malic  acid  on  account  of  the 
little  folubility  of  the  citrate  of  lime  which  is 
precipitated,  whilft  the  malate  of  the  fame  bafe 
remains  in  Solution  in  the  liquor, 

B.  Pkyjical  Properties . 

t ■ ■ - ' 

g.  The  citric  acid,  when  Sufficiently  pure, 
cryftallizes  in  rhomboidal  prifms,  the  fides  of 
which  are  inclined  towards  each  other  at  angles 
of  about  6 0 or  120  degrees,  terminated  at  both 
ends  by  fummits  with  four  faces,  which  inter» 
cept  the  folid  angles;  the  beautiful  cryflals  are 
obtained  only  by  letting  large  quantities  of  the 
Solution  of  the  well-purified  acid  evaporate  to 
the  confidence  of  a clear  fyrup,  The  Small 
quantities  upon  which  Scheele  operated  did  not 
permit  him  to  have  it  regular,  and  it  is  only 
Since  the  operations  in  the  large  way  of  Citizen 
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Dizé  that  the  perfedt  form  which  I have  juft 
defer ibed  has  been  known. 

10.  The  citric  acid  has  fo  ftrong  and  pungent 
a tafte  in  this  fiate  of  cryftallization,  that  when 
tafted  we  experience  a fenfation  almoft  like 
that  of  a cauftic  ; it,  however,  is  not  fuch,  and 
when  diluted  with  a little  water,  its  cool, 
though  pungent  tafte  is  agreeable  ; it  is  not  cha- 
racterized, or  at  leaft  but  very  (lightly  with  the 
fin  ell  of  the  lemon.  It  ftrongly  reddens  the 
blue  vegetable  colours  ; it  melts  very  quickly 
in  its  water  of  cryftallization  under  the  action 
of  the  lire. 

C.  Chemical  Properties . 

1 ].  When  the  folid  citric  acid  is  heated  upon 
ignited  coals,  it  loon  fûtes  and  runs  ; it  fwells 
and  exhales  an  acrid  and  ftimulant  vapour, 
which  does  not  refemble  that  of  fried  fugar 
or  caramel,  as  that  of  the  malic  acid  does  ; 
treated  in  the  fame  manner  it  is  at  laft  reduced 
into  coal,  which  is  not  by  far  fo  abundant  or 
fo  much  inflated.  Diftilled  in  a retort,  it  is 
difengaged  in  part  without  decompofition  ; it 
appears  to  yield  a portion  of  vinegar  ; afterwards 
it  gives  carbonic  acid  gas,  a little  carbonated 
hidrogen  gas,  and  a light  coal  remains  in  the 
retort.  In  general,  it  is  one  of  the  acids  that 
moil  refill  decompofition  by  fire. 

12.  When  expofed  to  the  air,  it  feems  to 
efflo refee  in  a dry  and  warm  atmofphere  ; but  it 
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abforbs -humidity  when  the  air  is  charged  with 
it,  and  at  laft  lofes  its  cryftalline  form.  It  is 
very  folubli  in  water  ; Citizen  Vauquelin  has 
eftimated  that  100  parts  of  this  acid  diffolve  in  75 
of  wrater  at  1 5 deg.  : this  folution  produces  fome 
degrees  of  cold.  Though  it  is  much  lefs  al- 
terable than  mod:  of  the  other  vegetable  folu- 
tions,  it  is  neverthelefs  at  laft  decompofed  when 
kept  for  a long  time  in  clofe  velfels  ; it  preci- 
pitates mucous  flakes;  it  is  probable  that  it  is 
converted  into  acetous  acid  previous  to  its 
d eft  ru  diion. 

1 3.  The  citric  acid  is  not  altered  by  any  com- 
buftible  body  ; charcoal  alone  amongft  thefe 
bodies  appears  to  be  capable  of  whitening  it, 
The  more  powerful  acids  decompofe  it  with 
much  more  difficulty  than  they  do  the  other  vege- 
table acids.  However,  the  concentrated  fulphu- 
ric  acid  manifeftly  converts  it  into  acetous  acid. 
The  nitric  acid,  according  to  Scheeie,  does  not 
change  it  into  oxalic  acid  ; but  Citizen  Vau- 
quelin and  myfelf  have  found  in  our  inquiries, 
that  in  the  courfe  of  time,  by  employing  a large 
quantity  of  it  and  heating  it  for  a long  time, 
the  citric  acid  is  decompofed  by  the  nitric  acid, 
and  converted  into  a fmall  portion  of  oxalic 
acid,  and  a much  larger  of  acetous  acid, 

14.  The  combinations  of  the  citric  acid 
with  the  earthy  and  alkaline  bafes  have  been 
examined  with  confiderable  care  by  Citizen 
Vauquelin, 

A.  Twelve 
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A*  Twelve  parts  of  citric  acid  diffolved  in 
water  yielded  twenty-ffour  parts  of  citrate  of 
barites.  The  firft  portions  of  the  Solution  of 
barites,  poured  into  that  of  the  citric  acid, dorm 
a flaky  precipitate  foluble  by  agitation  ; the 
precipitate  was  not  permanent  till  the  period 
when  the  whole  of  the  acid  was  faturated  : this 
fait,  at  firft  depofited  in  the  form  of  powder,  col- 
lects itfelf  afterwards  into  filky  tufts,  and  a kind 
of  filvery  bufhes,  very  brilliant  and  beautiful. 
A large  quantity  of  water  diffolves  it.  This 
citrate  contains  equal  parts  of  acid  and  of  bafe. 

J5.  Twenty-four  parts  of  citric  acid  required 
eighteen  parts  of  cryftallized  carbonate  of  lime 

for  their  faturation.  100  parts  of  this  fait  con- 

**■ 

tain  37,34  of  lime  and  6% 66  of  citric  acid» 
When  the  citric  acid  had  been  faturated  by 
the  lime,  fmall  cryftals  were  formed,  which 
precipitated  themfelves  upon  the  carbonate 
of  lime,  and  cover  it  in  fuch  a manner  as  to 
oppofe  its  folution,  in  order  to  complete  which 
it  is  neceffary  to  ftir  it  from  time  to  time.  This 
is  the  fait  which  is  prepared  in  order  to  purify 
and  obtain  the  citric  acid  : it  is  known  to  be 
very  little  foluble,  and  decompofable  by  the 
fulphuric  acid. 

C.  Thirty- fix  parts  of  acid  diffolved  in  the 
proportion  indicated  No.  12,  a proportion  which 
has  been  conftantly  employed  in  the  experi- 
ments of  Citizen  Vauquelin,  required  for  their 
faturation  6l  parts  of  cryftallized  carbonate  of 
pot-alh.  Hence  it  follows  that  100  parts  of 

citrate 
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citrate  of  pot-affi  contain  55,55  of  acid,  and 
45,45  of  pot-afh.  This  fait  is  very  foluble  and 
does  not  cryftallize  without  difficulty  ; it  is 
alfo  deliquefcent  and  decompofable  by  barite 
and  lime. 

D.  36  parts  of  acid  folution  abforbed  42 
parts  of  dry  carbonate  of  foda;  whence  it  follows 
that  the  citrate  of  foda  contains  60,7  of  citric 
acid,  and  39,3  of  foda.  This  fait  is  very  foluble; 
one  part  requires  only  1-f-  of  water  to  diifolve 
it.  Its  tafte  is  faline  and  faint  ; it  crystal- 
lizes in  prifms  of  fix  Tides  without  pyramids  ; 
it  flightly  efflorefces  in  the  air  without  being 
reduced  into  powder.  It  boils,  fwells,  and  is 
reduced  to  coal  by  the  fire.  Barites,  by  decom- 
pofing  it,  fomrs  a precipitate.  Lime-water, 
though  it  decompoies  it,  does  not  render  its 
folution  turbid,  notwithstanding  the  fparing 
folubility  of  the  calcareous  citrate. 

E . 56  parts  of  acid,  diffolved,  faturated  48 
parts  of  cryftallized  carbonate  of  ammonia. 
100  parts  of  this  ammoniacal  citrate  contain 
62  parts  of  acid  and  58  of  ammonia  ; it  is  very 
foluble  in  water  ; it  does  not  crvftallize  unlefs 
when  its  folution  has  been  condenfed  : the  form 
of  thefe  cryftals  is  an  elongated  prifm. 

F*  36  parts  of  acid  required  forty  parts 
of  carbonate  of  magnefia  for  their  fatura- 
tion.  One  hundred  parts  of  rriagriefian  citrate 
contain  33,34  of  magnefia,  and  66,66  of  acid. 
The  condenfed  folution  of  this  fait  did  not  cryf- 
tallize, after  fome  days,  when,  by  a flight  agi- 
tation, 


CÎT'xlIC  ACID» 


â84 

tation,  it  alfumed  the  form  of  a fmgle  whit6 
and  opaque  mafsÿ  which  remained  foft,  feparat- 
ing  itfelf  from  the  lides  of  the  velfel,  and  con- 
tracting its  dimenlions  and  elevating  itfelf  in  the 
middle,  in  the  form  of  a mufhroom  nearly  twelve 
centimetres  in  height. 

G.  The  citrates  of  ftrofttian,  of  glucine,  of 
alumine,  and  of  zircone,  have  not  yet  been 
examined. 

15.  Hitherto  the  action  of  the  citric  acid 
upon  the  metals  has  been  little  ftudied  : wC 
have  feen  that  Scheele  found  that  this  acid  did 
not  precipitate  the  nitric  folutions  of  the  white 
metals,  as  the  malic  acid  does.  Citizen  V an-* 
quelin  has  ftudied  fome  of  the  -combinations  of 
the  citric  acid  with  thole  combuftible  bodies. 
The  following  is  a fketch  of  his  refearches  on 
this  fubjedt  : 

A.  Fifty  parts  of  zinc  being  put  into  a folu- 
tion  of  citric  acid,  an  effervefcence  was  occa- 
honed  by  the  difengagement  of  hidrogen  gas. 
At  the  end  of  twenty-four  hours  the  adtion  was 
over,  and  the  liquid  had  depofited  upon  the 
fides  of  the  velfel,  and  at  the  furface  of  the  plates 
of  zinc,  fmall  brilliant  cryltals  infoluble  in  wa- 
ter. One  hundred  parts  contain  nearly  equal 
parts  of  acid  and  of  oxide  of  zinc. 

B.  Iron  was  attacked  in  the  fame  manner  as 
zinc  by  the  liquid  citric  acid  ; the  effervefcence 
continued  four  days  ; the  folution  was  of  a brown 
colour  ; by  fpontaneous  evaporation  it  depofited 
fmall  cry  Hals  of  citrate  of  iron.  By  evaporation 

it 
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it  became  black  like  ink,  ductile  like  hot  refin, 
pulverulent,  and  very  black  when  cold.  This 
fait  is  very  aftringent  and  very  foluble  in  water. 
It  contains  30,38  of  oxide  of  iron,  and  69,6% 
of  citric  acid. 

C.  The  citric  acid  does  not  attack  fiver,  but 

it  unites  with  its  oxide,  with  which  it  forms 

\ 

a fait  infoluble  in  water,  of  a harfh  and  very 
ftrong  metallic  tafte,  which  allumes  a black 
colour  when  expofed  to  the  rays  of  the  fun, 
is  decompofed  and  yields  acetous  acid,  if 
concentrated  by  diftillation,  and  after  this 
operation,  leaves  the  metallic  fiver  in  veget- 
getation,  of  a very  agreeable  appearance  at  the 
bottom  of  the  retort,  mixed  with  a little  coal. 
This  fait  is  decompofable  by  the  nitric  acid  ; it 
contains  in  an  hundred  parts  thirty-fix  of  citric 
acid  and  fixty-four  of  oxide  of  fiver. 

D.  The  citric  acid  does  not  unite  dire6ily 
with  mercury,  but  it  combines  very  well  with 
its  oxide.  Red  oxide  of  mercury  placed  in 
contact  with  a concentrated  folution  of  this 
acid,  produces  a lively  effervefcence,  becomes 
white,  and  allumes  a form  of  a very  folid  mafs. 
By  adding  water  to  this  folid  compound,  it 
becomes  white  like  milk  ; by  heating  the 
liquid,  a very  fenfbly  acetous  finell  becomes 
at  laft  perceptible.  This  fait  is  not  perceptif 
bly  foluble,  though  it  has  a mercurial  tafte. 
The  nitric  acic  decompofes  it.  Diftilled  with  a 
naked  fire  it  yields  acetous  acid  and  carbonic 
&cid;  without  hidrogen  gas:  the  mercury  is 

reduced^ 


ZS  6 


CITRIC  ACID. 


reduced,  and  there  remains  a light  coal  in  the 
retort, 

16.  By  comparing  all  the  properties  of  thefe 
different  faits,  Citizen  Vauquelin  has  drawn 
from  their  properties  fome  important  refaits  for 
the  hiftory  of  this  acid,  and  for  the  characters 
of  the  genus  of  the  citrates.  All  the  alka- 
line citrates  are  precipitated  by  the  folution  of 
barites.  The  precipitate  which  they  form  with 
the  calcareous  faits  is  foluble  in  lefs  than  five 
hundred  parts  of  water.  All  thefe  citrates  are 
decompofed  by  the  powerful  acids,  which  do  not 
form  in  them  any  precipitate  as  they  do  in  the 
oxalites  and  the  tartrites.  The  oxalic  and  tar- 
tarous  acids  decompofe  them,  and  form  in  their 
folutions  cryftallized  or  infoluble  precipitates, 
All  thefe  yield  either  traces  of  acetous  acid,  or 
a produél  of  this  nature  by  diftillation  ; this  cha- 
racter exifts  particularly  in  the  metallic  citrates. 
The  citrates  placed  upon  burning  coals  are  fufed, 
fwell,  exhale  an  odour  of  empyreumatic,  or 
burned  acetous  acid,  and  leave  alight  coal.  All, 
when  diffolved  in  water,  and  left  to  themfelvcs 
for  a longer  or  fhorter  time,  are  decompofed, 
depofit  mucous  flakes  which  become  black,  and 
leave  their  bafes  infulated  in  combination  with 
carbonic  acid,  one  of  the  products  of  this  decom- 
pofition  : before  the  complete  decomposition, 
they  feem  to  pafs  into  the  hate  of  acetites. 

17*  The  attrapions  of  the  citric  acid  for  the 
bafes  have  been  afcertained  by  the  fame  chemift 
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in  the  following  order;  barites,  lime,  pot-afh, 
foda,  ftrontian,  magnefia,  ammonia,  and  alu- 
mine ; its  attractions  for  zircone,  and  glucine 
are  not  yet  known.  Neither  have  its  attrac- 
tions for  the  metallic  oxides  been  determined, 
nor  in  what  order  each  of  thefe  burned  bodies 
adhere  to  this  acid. 


D.  Vfts. 

18.  The  citric  acid  is  very  much  ufed  in  the 
ftate  of  lemon-juice.  It  is  a condiment  which 
is  preferred  to  vinegar  on  account  of  the  flight 
aroma  which  accompanies  it.  When  purified 
it  may  fupply  the  place  of  the  juice  of  the  fruit 
in  all  economical  ufes  ; but  it  fhould  be  em- 
ployed in  very  fmall  quantities.  As  it  may  be 
kept  without  alteration  in  its'cryfialline  form, 
it  would  be  very  advantageous  to  prepare  the 
citrate  of  lime  in  our  colonies,  and  import 
it  into  Europe,  where  its  acid  might  be  ex- 
tracted by  means  of  weak  fulphuric  acid.  Two 
grammes  of  this  concrete  acid,  diffolved  in 
a kilogramme  of  wrater,  with  a fufficient  quan- 
tity of  fugar  and  oleo-faccharum  made  with 
lemon-peel,  afford  a very  agreeable  lemonade. 
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Section  III. 

Second  Genus  of  the  Vegetable  Acids,  or 

Acidulés  • 

1,  THE  term  of  acidulés  is  applied  in  the 
methodical  nomenclature  to  the  natural  com- 
binations of  the  acids,  with  a portion  of  pot- 
afh,  which  remarkably  changes  their  pro- 
perties. 

There  are  only  two  of  thefe  acids  that  have 
hitherto  been  found  in  this  hate  of  femi-fatura- 
tion.  The  other  vegetable  acids  do  not  affeèt 
this  hate  of  acidulés,  as  they  have  not  the  pro- 
perty of  being  able  thus  to  unite  in  part  with 
pot-alh,  and  to  remain  in  a hate  of  femi-fatu- 
ration  with  this  fpecies  of  alkali  ; the  caufe  of 
the  exiftence  of  this  property  in  only  two,  and 
its  abfence  in  all  the  others,  is  yet  entirely 
unknown;  it  depends,  undoubtedly,  upon  the 
intimate  nature  of  thefe  bodies,  and  their  order 
of  primitive  compofition. 

% At  the  fame  time  that  only  two  acids  have 
hitherto  been  found  to  poflefs  the  charaéler  of 
acidulitv,  it  is  to  be  obferved,  that  thefe  fame 
acids  are  not  found,  or  are  found  but  very 
rarely  in  the  pure  hate,  and  without  being  fenri- 
faturated  with  pot-alh  ; which  is  owing,  on  the 
one  hand,  to  the  great  tendency  which  thefe 
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acids  have  to  unite  with  pot-afh,  or  the  very 
drong  attradiion  for  it,  which  they  poflefs  ; and 
on  the  other,  to  the  circumftance  that  this 
fpecies  of  alkali  very  frequently  exifts  in  the 
vegetables.  However,  we  flioulc!  not  be  too 
hafty  in  concluding,  from  their  never  yet 
having  been  found  pure  in  vegetable  fub- 
dances,  that  they  may  not  dill  be  found  in 
them  in  that  date.  Citizen  Deyeux  already 
allures  us,  that  he  has  obfexved  the  not- acidu- 
lous oxalic  acid  iffuing  from  the  pores  of  the 
fibres  of  chich-peafe,  cicer  arietinum  ; and 
this  difcovery  is  fufficient  to  announce,  that 
new  refearches  may  hereafter  increafe  our  dock 
of  knowledge  relative  to  this  fubjedt  ; but  it  is 
no  lefs  true,  that  in  the  prefent  date  of  chemif- 
try  this  circumftance  feems  to  be  very  rare  in 
comparifon  with  thofe  in  which  the  acidulés 
ex  id. 

5.  I have  already  remarked,  that  only  two 
fpecies  of  acidulés  are  hitherto  known  : the  one 
is  termed  the  oxalic  acidulé,  the  other  the  tar- 
tarous  acidulé;  but  as  each  of  thefe  acidulés 
requires  the  examination  of  its  pure  acid  in 
particular,  I fliall  treat  under  each  fpecies  of 
two  varieties,  namely,  of  the  native  acidulé^ 
and  of  the  acid  which  is  extraéled  from  it. 
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Species  L 
Variety  L 

♦ 

-/ 

Native  Oxalic  Acidulé . 

A.  Hijlory,  Situation , Extraction* 

1.  THE  name  of  oxalic  acidulé  is  applied  to 
the  natural  fe mi -fat urated  combination  of  the 
oxalic  acid  with  pot-alh  ; it  is  what  was  termed, 
previous  to  the  eftablifhment  of  the  nomencla- 
ture, fait  of  forrcl.  It  has  long  been  known 
that  feveral  fpecies  of  this  genus  of  plants,  and 
efpecially  that  which  is  termed  wild  forrel, 
rumex  acetofella , as  well  as  the  plant  termed 
alleluia,  oxalis  acetofella , yield  by  evaporation 
a concrete  acid  fait.  Duclos  is  one  of  the  firlt 
who  has  mentioned  it  in  the  Memoirs  of  the 
Academy,  for  1688;  Junker  has  likewife 
fpoken  of  it  ; Boerhaave  has  carefully  defcribcd, 
in  his  Elements  of  Chemiftry,  the  procefs  for 
obtaining  This  kilt,  which  he  has  compared 
with  tartar.  Margraff  firft  difcovered  the  pre- 
fence of  pot-alh  in  this  acid  fait,  as  well  as 
tartar.  Since  this  illuftrious  author,  the  labours 
of  chemifts  upon  this  fait  have  been  lo  far  mul- 
tiplied, as  to  render  its  hiftory  ftill  much  more 
cxaft  than  it  was  at  the  period  -when  the 
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chemift  of  Berlin  made  his  refearches.  Among  ft: 
this  clafs  M.  M.  Sa  vary,  Wenzel,  Wiegleb* 
Bergmann  and  Scheele  are  particularly  to  be 
mentioned. 

2.  The  oxalic  acid,  or  fait  of  forrel  is  ob- 
tained by  expreffing  the  juice  of  the  plants 
Yvdfich  contain  it,  the  forrel  and  the  alleluia 
oæalis  in  full  vegetation,  evaporating  it,  and 
letting  this  infpiflated  juice  cool  flowly  to  the 
confiftence  of  a thin  fyrup.  By  this  firft  ope- 
ration, it  is  dépoli  ted  in  fmall  cryftals,  or 
cryftallized  plates  of  a dirty  yellow  colour.  It 
is  ve-diffolved  feveral  times  in  fucceffion,  and 
each  time  the  folution  is  made  to  cryftallize, 
till  the  acidulé  is  white  and  pure.  According 
to  the  number  of  operations  to  which  it  is  fub- 
jected  it  has  different  qualities  in  commerce. 
Some  chemifts  affert,  that  argil  is  employed  in 
order  to  purify  this  acidulé  ; but  the  fadt  is 
neither  confirmed  nor  probable.  One  hundred 
parts  of  oxalis,  in  full  vegetation,  afford,  ac- 
cording to  Mr.  Savary,  fifty  parts  of  expreffed 
juice,  which  afford  only  a little  more  than  one 
two-hundredth  part  of  acidulé  in  confiderable 
purity.  In  commerce  we  diftinguifh  the  fait 
of  forrel  of  Switzerland,  which  is  the  whiteft 
and  the  pu  reft,  and  that  of  the  foreffs  of  Thu- 
ringia which  is  impure  and  yellowifh.  That  of 
Switzerland  is  prepared  from  the  rumeæ  aceto - 
fella , or  the  wood- forrel  ; that  of  Thuringia  is 
extracted  from  the  oxalis  oxitriphillum , or  allé- 
Ima . 

U 2 
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3.  Baunach  has  defcribed  the  procefs  which 
Is  pracftifed  in  Swilferland,  and,  efpecially  in 
the  Black  Foreft,  for  ex  tracing"  the  juice  of  for- 
rel  from  the  rumex  acetofa  of  Linnæus.  This 
plant  is  cultivated  in  abundance  in  this  coun- 
try ; it  is  cut  in  June;  it  is  put  in  a mortar 
containing  about  300  kilogrammes  of  juice, 
atid  it  is  pounded  with  a wooden  peftle  moved 
by  water.  The  juice  and  the  dregs  are  put  into 
large  tubs  where  it  is  fuffered  to  reft,  water  be- 
ing  firft  added  to  it,  for  feveral  days  ; the  whole 
is  fubjeéted  to  a prefs  ftmilar  to  that  ufed  for 
grapes  ; the  marc  or  dregs  is  pounded  a fécond 
time,  after  a frefh  quantity  of  water  has  been 
added  to  it,  and  it  is  exp relfed  a fécond  time. 
All  the  juice  that  has  been  collected  is  flightly 
heated  and  poured  into  feveral  vats  ; water  is 
added,  in  which  fine  argil  has  been  mixed,  in 
the  quantity  of  nearly  one  hundredth  part  of 
the  juice  ; the  liquor  is  decanted,  and  that 
which  contains  the  marc  is  filtrated  through 
fine  woollen  cloth.  The  juice  thus  clarified  is 
put  into  large  boilers  of  tinned  copper  ; it  is 
gently  boiled  and  evaporated  till  its  furface  is 
covered  with  a pellicle  ; it  is  then  poured  into 
earthen  difhes,  which  are  placed  in  cool  fixa- 
tions, where  they  are  fuffered  to  remain  quiet 
for  a month  ; the  liquor  is  then  decanted,  and 
an  irregular  greyîfh  fait  is  found  upon  the  ftdes 
of  the  veffels  ; the  liquor  is  evaporated  a fécond 
and  a third  time,  and  a fmall  quantity  of  argil 
is  added  to  it.  The  iaft  mother  water  contains 
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muriate  and  fulphate  of  pot-aih  ; it  is  (till  four, 
and  appears  to  contain  another  acid.  The  fait 
is  purified  by  diffolving  it  in  a fufficient  quan- 
tity of  water,  and  caufing  it  to  cryftallize. 
According  to  the  experiments  of  the  author, 
the  juice  of  forrel  yields  a little  lefs  than 
of  its  weight  of  purified  acidulé. 

4 The  oxalic  acid  may  be  formed  in  the  dire<5i 
way,  as  it  was  firft  formed  by  Scheele,  by  com- 
bining with  the  artificial  oxalic  acid  already 
indicated,  and  which  thall  foon  be  defcribed, 
about  one-fourth  part  of  its  weight  of  pot-aih  : 
this  is  an  experiment  which  is  performed  with 
fuccefs  daily  in  the  laboratories  of  chemifts  ; by 
throwing  a little  liquid  pot-ath  into  a concen- 
trated folution  of  oxalic  acid,  fmall  cryftals  of 
acidulé  are  foon  precipitated. 


B.  Phyjical  Properties . 

5.  The  pure  oxalic  acidulé  of  commerce  is 
in  fmall  Avhite  needled  or  lamellated  cryfials. 
Capeller  and  Lederm  idler  have  reprefented 
them  by  the  microfcope  ; neverthelefs  their 
form  has  not  yet  been  very  exactly  determined. 
Romé  de  Lifle  has  defined  them  as  confiding 
of  very  elongated  parallelopipedons.  When 
we  break  them,  we  perceive  in  them  groups  of 
leaves  or  plates  applied  one  above  the  other:  it 
is  always  of  an  opaque,  and  not  very  brilliant 
white  colour,  except  in  the  fmall  fragments 
which  are  feparated  by  the  fraéiure. 


6.  Its 
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6 . Its  tafte  is  four,  pungent,  and  a little 
acerb  ; it  ftrongly  fets  the  teeth  on  edge  ; it  is 
not  mixed  with  any  foreign  tafte,  being  neither 
bitter  nor  acrid  ; it  is  not  difagreeable,  but  on 
the  contrary  pleafant  and  cooling;  it  ftrongly 
reddens  blue  vegetable  colours  ; it  is  very  brit- 
tle; is  eafily  reduced  into  a very  dry  powder  ; 
it  crackles  and  decrepitates  in  the  fire,  but 
cannot  be  fufed  without  a more  or  lefs  con* 
fiderable  alteration  in  its  principles» 


C.  Chemical  Properties. 

7.  If  we  expofe  oxalic  acidulé  upon  an  ig- 
nited coal,  it  fwells  but  little  ; it  exhales, 
almoft  without  becoming  coloured,  a very  pun* 
gent  and  very  four  fin  ell;  it  leaves  fcarcely  any 
coal,  and  appears  to  fublime.  Before  the  blow- 
pipe it  quickly  difappears,  and  leaves  only  a little 
alkaline  allies,  after  having  been  treated  in  this 
manner.  Four  hundred  and  eighty  parts  of 
this  acidulé  were  diftilled  in  a glafs  retort,  by 
a well-regulated  fire,  by  Mr.  Wiegleb  ; * they 
yielded  one  hundred  and  fifty  parts  of  a very 
acid  water,  without  fmell  and  without  colour. 
There  remained  160  parts  of  a grey  refiduum, 
from  which  were  extraéled  156  of  pot-alh; 
about  four  parts  of  a concrete  acid  were 
fublimed  into  the  neck  of  the  retort  ; not  a 
drop  of  oil  palled  over.  Mr.  Weigleb  lias  made 
no  mention  of  elaftic  fluid  ; but  it  is  eafy  to 
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conclude  from  the  166  parts  of  lofs,  which  he 
had  in  his  operation,  that  carbonic  acid  gas 
and  a little  water  were  difen  gaged,  which  lie 
did  not  collect.  The  acid  obtained  in  this  dif- 
tillation  appears  to  be  pure  oxalic  acid  ; 

whence  it  follows,  that  the  acidulé  does  not 

♦ 

undergo  any  ftrong  alteration  by  this  treat» 
nient,  and  that  it  is  only  in  part  feparated  from 
the  pot-afli. 

8.  The  oxalic  acid  does  not  fuffer  any  al- 
teration by  the  air  ; when  expofed  to  it*  it 
remains  dry  and  cry  fell  ized,  without  either  its 
form,  confidence,  or  colour  being  changed.  It 
is  very  foluble  in  water:  according  to  M.  Wieg- 
leb,  one  part  is  diffolved  in  fix  parts  of  boiling 
water  ; but  he  adds,  that  it  is  aim  oft  intirely 
precipitated  by  cooling,  notwithftanding  the 
addition  of  fix  more  parts  of  cold  water.  Mr. 
Wenzel  carries  its  folubility  dill  farther,  fince, 
according  to  him,  boiling  water  takes  up  more 
than-  two-thirds  of  its  weight:  cold  water, 
however,  takes  up  or  retains  about  a thirtieth 
part  of  it.  Boiling  water,  which  diffolves  it  fo 
much  more  abundantly,  differs  it  to  feparate 
in  cryftals,  by  very  flow  refrigeration.  It  is 
purified  and  obtained  well  crydallized  by  this 
procefs. 

9.  The  cold  and  iaturated  folution  of  oxalic 
acid  has  a four,  pungent  tade  that  fets  the  teeth 
on  edge  ; it  reddens  the  blue  vegetable  colours. 
When  kept  for  a long  time  it  cryftallizes  regu- 
larly without  being  decompofed  or  its  nature 

6 * -changed  ; 
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changed  ; this  prefervation,  or  exemption  from 
fpontaneous  decompofition,  is  one  of  the  dif- 
tindive  characters  of  this  acidulé,  by  which 
it  is  molt  diftinguifhed  from  the  fécond  fpecies, 
or  the  tartarous  acidulé,  which,  like  many 
vegetable  acids,  is  fufceptible  of  alteration, 
and  entirely  lofes  its  acidity.  Citizen  Ber- 
thollet  has  well  defcribed  the  decompofition  of 
the  latter,  and  the  non -decompofition  of  the 
oxalic  acidulé,  in  a Memoir,  the  principal  re- 
faits of  which  I fhall  prefent  to  the  reader. 

10.  The  acids  decompofe,  though  with  diffi- 
culty, the  oxalic  acidulé,  which  is,  nothing 
but  the  acidulous  oxalate  of  pot-afh  ; accord- 
ing to  Mr.  Wiegleb,  by  heating  this  acidulé 
with  fulphuric  acid,  the  difengagement  of  its 
acid  is  promoted;  the  nitric  acid  alfo  feparates 
it,  according  to  the  experiments  of  Mar  g raff, 
but  in  a very  different  manner  than  it  does 
the  tartarous  acid  from  its  acidulé;  it  was  by 
this  procefs  that  he  proved  the  prefence  of 
pot-afh  in  both  of  thefe  acidulés.  The  mu- 
riatic acid  effects  the  fame  decompofition, 
though  with  more  difficulty,  and  leaves  muriatic 
acid  in  the  liquor.  Thefe  decompositions,  how- 
ever, are  effected  only  by  the  aid  of  heat  ; in 
the  cold  none  of  thefe  acids  feparates  the  acid 
from  its  acidulé;  which  is  owing  to  its  attrac- 
tion for  the  pot-afh, 

11.  Several  earthy  and  alkaline  bales  unite 
with  the  oxalic  acidulé  without  decompofing  it, 

and 
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and  caufe  it  to  pafs  into  the  date  of  a trifule  or 
triple  fait.  Such  particularly  are  barites,  in  ag- 
ue ha,  foda,  and  ammonia.  The  triple  oxalates 
have  not  yet  been  examined  with  the  attention 
requilite  for  determining  their  charaéteriûic 
properties.  Pot-alh  forms  with  it  faturated  ox- 
alate of  pot-alh,  which  lhall  be  deferi bed  here- 
after. Lime  de  com  poles  it  by  feizing  the  whole 
of  its  acid,  both  that  which  is  free,  and,  as  it 
were,  infulated,  and  that  which  is  more  en- 
gaged in  the  portion  of  pot  alh  which  it  con- 
tains. Chalk,  or  carbonate  of  lime,  effects  the 
fame  decompofition  : it  has  been  afeertained 
that  100  parts  decompofe  137  parts  of  oxalic 
acidulé,  that  173  parts  of  precipitated  oxalate 
of  lime,  are  obtained,  and  that  the  fupernatant 
liquor  yields  thirty-two  parts  of  carbonate 
of  pot-alh.  This  decompofition  proves  that 
lime  has  a ftronger  attraction  for  the  oxalic  acid, 
and  feparates  it  from  pot-alh. 

12.  The  oxalic  acidulé  decompofes  all  the 
calcareous  faits,  the  fulphate,  the  nitrate,  the 
muriate,  the  phofphate,  becaufe  its  acid  has  a 
ftronger  attraction  for  lime  than  thofe  acids  have; 
accordingly,  it  may  be  generally  applied  to  as- 
certain the  exiftence  of  thofe  kind  of  faits,  and 
even  their  proportion  or  their  quantity.  I lhall 
fpeak  again  more  fully  concerning  this  import- 
ant fadt,  in  treating  of  the  pure  oxalic  acid. 

13.  The  oxalic  acidulé  attacks  iron,  lead, 
tin,  zinc,  and  antimony,  but  does  not  affcdl 
the  other  metals  ; it  diffolvcs  almoft  all  the 

metallic 
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metallic  oxides  with  which  it  forms  triple  faits, 
ai m oft  all  cryftallizable,  and  not  deliqnefcent, 
by  combining  with  them  intire  and  svithout 
lofing  its  pot-afh.  The  properties  of  thefe  very 
fmgular  faits  have  not  yet  been  fufficiently 
examined.  As  the  fame  acidulé  in  folution 
precipitates  the  nitric  folutions  of  mercury  and 
hiver  into  infoluble  metallic  oxalates,  Bayen, 
by  examining  the  fupernatant  liquors  of  thofe 
precipitations,  and  finding*  in  them  nitrate  of 
pot-afh,  has  confirmed,  by  this  eafy  and  fimple 
operation,  the  prefence  of  that  alkali  in  the  fait 
of  for  re  L 

14»  1 have  here  indicated  only  the  chemical 
properties  that  belong  to  the  acidulous  oxalate 
of  pot-afh,  or  the  oxalic  acidulé,  fuch  as  it  is 
extracted  from  forrel  and  fome  other  plants, 
under  the  name  of  fait  of  forrel  : from  thefe  I 
have  carefully  feparated  all  thofe  that  depend 
folely  upon  the  pure  oxalic  acid,  as  I fhall  fiiow 
in  the  hiftory  of  the  latter  in  particular.  Ac- 
cording to  the  analyfes  that  I have  quoted,  the 
oxalic  acidulé  contains  more  than  one-third  of 
pot-aih  ; the  reft  of  its  weight  is  formed  of  ox- 
alic acid  and  water. 

D.  Ujcs, 

lo.  The  fait  of  forrel  is  efpecially  employed 
for  taking  out  Ipots  of  ink  from  white  piece- 
goods,  by  realon  of  the  very  folvent  action 
which  it  exerts  upon  the  gallate  of  iron.  It  is 

alfo 
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aîfo  tifecl  in  the  treatment  of  difeafes  in  the 
form  of  a cooling  drink,  by  triturating*  it  with 
fugar,  and  adding  to  it  a few  drops  of  volatile 
oil  of  lemons.  The  experiments  of  Citizen 
Berthollet  have  fhown  him  that  the  oxalic  acid- 
ulé preferves  flefh  better  from  corruption  than 
the  tartarous  acidulé  fo  that  it  has  appeared 
to  him  that  the  fait  of  forrel  might  be  employed 
as  an  antifeptic  with  much  better  fuccefs  than 
cream  of  tartar.  In  chemiftry,  the  oxalic 
acidulé  is  treated,  in  order  to  afcertain  its  cha- 
racter or  properties,  and  fometimes  to  extraCt  the 
oxalic  acid  from  it,  as  I fhall  proeeed,  to  ihow* 


Species  L 
Variety  II. 

Oxalic  Acid. 

Â.  Hi/lory y Situation , Extradions 

1.  ONE  of  the  moil:  beautiful  and  moft  re- 
markable parts  of  the  hiftory  of  vegetable  che- 
miftry  is  that  which  relates  to  the  difcovery  of 
the  oxalic  acid.  This  acid  had  long  remained, 
as  it  were,  concealed  in  the  fait  of  forrel,  which 
had  always  been  confounded,  before  Bergman 
and  Scheele,  with  tartar  and  its  acid.  When 
the  former  of  thefe  chemifts  had  difcovered,  in 
the  year  1776,  the  converfion  of  fugar  into 

a very 
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a very  {Iron g acid  by  means  of  nitric  acid/ 
Scheele  difcovered  fome  years  after,  in  1784, 
that  this  artificial  acid  exifted  ready  formed  in 
the  fait  of  forrel,  which  contained  it  intire  ; 
that  Bergman’s  acid  of  fugar  might  be  con- 
verted into  fait  of  forrel,  by  combining  a lit- 
tle pot-afh  with  it,  and  that  we  may  extract 
from  the  native  fait  of  forrel  an  acid  perfectly 
fimilar  to  that  which  Bergman  had  prepared 
from  fugar.  This  is  the  reafon  why,  on  account 
of  this  identity,  fmce  confirmed  by  all  chemifts, 
this  acid  has  been  termed  the  oxalic  in  the 
methodical  nomenclature. 

2.  The  following  is  the  procefs  by  which 
Scheele  fucceeded  in  extracting  from  fait  of 
forrel  the  pure  acid  which  is  contained  in 
it,  and  feparating  it  from  the  pot- afin  The 
oxalic  acidulé  of  commerce  is  faturated  with  am- 
monia, by  which  means  a triple  fait  is  formed,  an 
oxalate  of  pot-afh  and  ammonia,  very  foluble  in 
water  ; into  the  folution  is  poured  nitrate  of 
barites  alfo  diffolved  ; a precipitate  of  oxalate 
of  barites,  infoluble  in  cold  water,  is  formed, 
and  the  fupernatant  liquor  retains  nitrate  of 
pot-afh  and  nitrate  of  ammonia  in  folution. 
We  are  obliged  to  proceed  in  this  manner  in  or- 
der to  faturate  the  free  portion  of  the  oxalic  aci- 
dulé with  ammonia,  which  would  not  otherwife 
decompofe  the  nitrate  of  barites,  hecaufe  it 
precipitates  it  only  by  double  attraction.  The 
precipitated  oxalate  of  barites  is  then  well  waffl- 
ed, and  decompofed  by  fulphuric  acid  which 

has 
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has  much  more  attradlion  for  barites  than  the 
oxalic  acid  has  ; the  fulphate  of  barites  which 
is  formed,  remains  infoluble  at  the  bottom  of 
the  liquor  : this  is  decanted  ; it  is  tried  by  a 
boiling  folution  of  oxalate  of  barites,  in  order 
to  feparate  from  it  any  portion  of  fulphuric 
acid  that  may  ftill  exift  in  it,  and  when  it  no 
longer  forms  any  precipitate  by  the  addition  of 
this  folution,  the  liquid,  which  then  contains 
the  pure  oxalic  acid,  is  feparated  or  filtrat- 
ed : by  evaporating  this  liquid  to  a proper 
confidence,  it  fur  ni  flies,  on  cooling,  prifma- 
tic  or  needled  cryftals  of  this  acid.  We  may 
alfo  obtain  it  by  faturating  the  oxalic  acidulé 
with  pot-alh  or  foda  ; by  pouring  the  dilutions 
of  thefe  trifules  into  a folution  of  nitrate  of 
barites,  and  afterwards  decompofmg  the  oxalate 
of  barites  which  is  precipitated,  by  the  fulphu- 
ric acid. 

3.  It  is  fufficiently  known  from  what  I have  al- 
ready fhown  in  feveral  of  the  preceding  articles, 
that  we  may  form  oxalic  acid  in  a direct  way  with 
gums  or  fugar,  treated  with  the  nitric  acid  be- 
yond the  formation  of  the  mucous  and  malic 
acids  for  the  firft,  and  only  of  the  malic  acid 
for  the  fécond  of  thefe  bodies.  We  fhall  foon 
fee  that  a multitude  of  other  vegetable  matters, 
and  even  of  animal  fubftances,  are  capable  of  af- 
fording, more  orlefs  abundantly,  the  fame  acid 
in  a very  pure  ftate,  by  the  adtion  of  the  nitric 
acid.  It  mull  here  be  added,  that  this  artificial 
fabrication  is  frequently  more  economical  and 
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more  eaiily  praétifed  than  the  extraction  of  this 
acid  from  the  fait  of  forrel,  becaufe  the  latter  is 
always  very  dear  in  commerce,  and  in  the  arti- 
ficial formation  it  is  only  the  acid  of  nitre 
which  is  expenfive. 

4.  Citizen  Deyeux  has  found  in  the  fibres  of 
chich-peafe,  a confiderable  quantity  of  oxalic 
acid.  After  having’  cut  off  thefe  fibres  with 
fciffars  at  different  lengths,  thofe  which  had  re- 
mained aim  oft  intire,  foon  Ha  owed  a fmall  drop 
of  liquor  at  their  extremity;  thofe  that  had  been 
fhortened  by  one  half,  took  a longer  time  before 
they  exhibited  this  effect  ; and  laftly,  the  fila- 
ments that  had  been  cut  off  near  their  origin, 
did  not  p refen t any  exfudation  till  after  a lapfe 
of  24  hours.  When  examined  with  a ftrong 
magnifying  glafs,  the  divided  fibres  prefented 
an  orifice,  the  interior  part  of  which  was  moift, 
confequently  poffeffmg  vegetation.  Thefe  fibres 
were  then  ascertained  to  be  fecretory  organs, 
in  which  was  formed  a liquid  which,  by  its 
fuperabundance,  produced  a fmall  drop  at  their 
extremity.  In  fact,  had  they  been  merely  ex- 
cretory canals,  the  liquor  would  have  appeared 
fooner  at  the  extremity  of  the  divided  veffels. 
Befides,  Citizen  Deyeux  found  it  impoffible  to 
difcover  the  prefence  of  the  fame  liquid  in  the 
parts  fituatedthe  neareft  to  the  place  from  whence 
the  hairs  took  their  rife.  The  author,  after  having 
well  examined  the  phenomenon  of  the  produc- 
tion of  this  humour,  has  occupied  himfelf  with 
inveftigating  its  nature.  He  firft  obferves,  that 
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feveral  chemifts,and  particularly  Mr.  Prouft,  had 
announced  that  it  was  acid,  and  that  it  burned 
the  dices  of  perfons  who  walked  over  a field  of 
chich-peafe.  Citizen  Deyeux,  having  agitated 
Intire  plants,  the  fibres  of  which  were  provided 
with  fmall  drops  of  humour  in  diitilled  water, 
found,  on  examining  this  water,  that  it  was 
charged  with  pure  oxalic  acid,  and  not  in  the 
acidulated  ftate.  This  is  the  firfl  time  that  this 
acid  has  been  found  pure  and  infulated  in  ve- 
ge tables.  There  is  reafon  to  believe  that  by 
multiplying  the  fame  obfervation  and  the  fame 
chemical  examination  upon  plants  from  which 
acid  humors  fpontaneoufly  flow,  and  which  are 
much  more  numerous  than  is  generally  imagi- 
ned, this  acid  will  be  found  in  greater  abun- 
dance than  has  been  fufpedled.  It  is  evident 
how  important  it  would  be  to  confirm  the  dif- 
covery  of  Citizen  Deyeux  by  new  refearches. 


B.  Phyjical  Properties » 

5.  The  oxalic  acid  cryftallizes  in  tetrahedral 
prifms,  the  fides  of  which  are  alternately  broad 
and  narrow,  and  which  are  terminated  at  each 
extremity  by  a dihedral  fummit.  When  the 
cryftallization  is  very  rapid,  we  obtain  only 
fmall  needles  without  any  determinate  form. 
Sometimes  it  prefents  itfelf  under  that  of  fquare 
or  flightly  rhomboidal  plates, 
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6 . It  has  an  acid  and  very  pungent  taftCj 
we  fhould  be  inclined  to  think,  on  tailing  it, 
that  it  acted  as  a powerful  and  cauftic  acid  ; 
neverthelefs  it  produces  no  fuch  effedl  upon  our 
organs.  It  is  very  agreeable  when  diluted  with 
water  ; the  teeth  are  ftrongly  let  on  edge  by  its 
contadt,  and  it  foftens  and  even  riiffolves  them, 
like  all  the  olieous  fubftances,  by  a contact  of 
fome  continuance.  Accordingly,  fome  modem 
phyficians,  amongft  thofe  who  have  begun  to 
apply  the  lights  of  chemiitry  to  medicine,  and, 
in  particular,  Citizen  Bonhomme,  of  Avignon, 
have  thought  that  the  foftening  of  the  bones  in 
the  difeafes  of  children,  characterized  by  the 
foftnefs  and  crookednefs  of  the  bones,  was  ow- 
ing to  oxalic  acid  formed  fpontaneoufly  in  their 
itomachs. 

7.  The  acidity  of  this  acid  is  fo  powerful, 
that  three  decigrammes  are  fufficient  to  com- 
municate a very  fcnfible  acidity  to  a kilogram- 
me of  water  ; it  alfo  manifeftly  reddens  all  the 
blue  vegetable  colours  : one  part  of  concrete 
oxalic  acid  gives  to  3600  parts  of  water  the 
property  of  reddening  paper  coloured  with  the 
tindture  of  turnfole. 


C.  Chemical  Properties, 

8.  The  oxalic  acid,  expofed  to  the  fire,  is 
in  part  volatilized  in  the  liquid  form,  and  even 
in  the  folid  and  eryftalline  form  ; only  a portion 
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of  it  is  decompofed  at  the  higheft  tempei  at ure, 
and  this  portion  paffes  into  carbonic  acid  and 
water;  only  a very  fmall  quantity  of  coal  remains 
in  the  retort.  The  refiduum  is  greyifh,  and 
contains  carbonate  of  pot-afh  with  a little  char- 
coal. The  following  are  exactly  the  phenomena 
which  the  cryftallized  oxalic  acid  prefents  when 
it  is  heated  by  degrees.  Expofed  to  a gentle 
fire  it  dries,  becomes  covered  with  a white 
cruft,  and  is  foon  reduced  into  powder  ; it  lofes 
three-tenths  of  its  weight.  Placed  upon  an  ig- 
nited coal,  it  is  exhaled  in  acrid  irritating 
fumes,  and  leaves  only  a white  alkaline  refi- 
duum, without  coaly  matter;  diftilled  in  a cru- 
cible, with  a ftrong,  though  moderate  fire,  it 
is  fufed,  becomes  brown,  boils,  and  yields  an 
acidulous  phlegm,  is  in  part  fublimed  without 
alteration,  and  at  laft  affords  a little  carbonic 
and  carbonated  hidrogen  gas.  By  heating  it 
very  ftrongly,  w7e  obtain  more  of  the  gafeous 
produdf,  and  of  acidulous  water,  with  lefts  of 
concrete  acid  : the  grey  mafs  which  remains  at 

the  bottom  of  the  retort  is  a mixture  of  car- 

« 

bonate  of  pot-afh  and  coal  ; it  is  very  remark- 
able that  this  acid  affords  no  oil  in  its  decom- 
pofttion  by  fire. 

ft.  The  oxalic  acid  when  expofed  to  moift  air, 
appears  to  be  deliquefcent  ; neverthelefs  it  be- 
comes pulverulent  in  hot  and  dry  air;  it  eaftly 
dilfolves  in  cold  water,  which  takes  up.  the  half 
of  its  weight.  When  cryftals  of  oxalic  acid  are 
thrown  into  cold  water,  they  emit  a flight  found, 
Vol,  VII,  X which 


3û6 


OXALIC  ACX0* 


which  announces  the  reparation  of  their  molé- 
cules from  each  other.  The  fpecific  gravity  of 
this  cold  folution  is  greater  than  that  of  diftilled 
water  by  more  than  one  half®  By  evaporating 
this  liquor  none  of  the  acid  is  raifed,  even  by 
ebullition.  Boiling  water  diffolves  a quantity  of 
it  equal  to  its  own  weight,  half  of  which  is  fepa- 
rated  from  it  by  cooling  : by  performing  this 
operation  with  caution  this  acid  may  be  ob- 
tained well  cryftallized. 

10.  The  acids  with  Ample  radicals,  act  upon 
the  oxalic  acid  with  greater  difficulty  than  upon 
the  other  preceding  vegetable  acids.  The 
concentrated  fulphuric  acid  turns  it  brown* 
and  converts  it  into  coal  with  the  aid  of  heat. 
The  nitric  acid  decompofes  it  by  ebullition  : 
it  has  been  faid  to  convert  it  into  vinegar  ; 
but  this  is  not  probable,  for  this  acid,  on 
the  contrary,  very  eafily  reduces  it  into  water 
and  carbonic  acid.  This  laft  refult  is  con- 
ftantly  obtained  by  employing  a fufficient  quan- 
tity of  nitric  acid,  and  heating  the  mixture 
for  a fufficient  length  of  time.  Citizen  Vau- 
quelin  and  I have  found  in  our  inveftigations, 
that  100  parts  of  oxalic  acid  contain  77  parts 
of  oxigen,  13  of  carbon,  and/ 10  of  hidrogen; 
fo  that  it  is  one  of  the  molt  oxigenated  acids  in 
exiftence  ; and  this  is  the  reafon  why  it  can 
only  be  decompofed  totally. 

11.  The  oxalic  acid  forms  with  barites  a 
fait  of  little  folnbility,  which  yields  irregular 
cry  ibis,  when  it  is  cl  i Halved  in  water  with 
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an  excels  of  oxalic  acid.  When  we  wifh  to  dif- 
iblve  tliele  cryftals  in  boiling  water,  this  fluid 
takes  from  them  the  excefs  of  acid  which  they 
contain,  and  renders  them  opaque,  pulverulent 
and  infolnble.  The  properties  of  the  oxalate  of 
ft ro titian  are  not  yet  known.  Citizen  Vauquelin 
has  obtained  it  by  pouring  oxalate  of  pot-afh 
into  muriate  of  ftrontian.  It  appears  to  be  in* 
foluble  and  compofed  of  0,59  and  a half  of  earth 
and  0,40  and  a half  of  acid. 

3 2.  Saturated  with  lime,  the  oxalic  acid  forms 
a fait  infoluble  in  water,  pulverulent,  which  is 
not  decompofable  by  fire,  becaufe  the  attraction 
of  this  acid  for  lime  is  fo  ftrong,  that  it  takes  it 
away  from  all  the  other  acids.  This  oxalate  of 
lime  turns  the  fyrup  of  violets  green. 

13.  The  oxalic  acid  eafilv  diifolves  alu- 

•/ 

mine.  This  folution  when  evaporated  yields 
a yellowifh,  tranfparent,  fweet  mafs,  a little 
aftringent,  deliquefcent,  and  reddening  the 
tinfture  of  turnfole.  This  fait  fwells  in  the 
fire,  lofes  its  acid,  and  leaves  the  alumine 
a little  coloured.  The  powerful  acids  decom- 
pofe  it. 

14.  The  combinations  of  the  oxalic  acid 
with  zircon  and  glucine  have  not  yet  been 
examined. 

15.  The  oxalic  acid  may  be  united  with  pot- 
afh  in  two  ways,  either  in  fmall  quantity,  or 
in  fufficient  abundance  to  faturate  it  entirely. 
In  the  firft  cafe  the  fait  of  forrel,  the  oxalic 
acidulé,  or  the  acidulous  oxalate  of  pot-afh,  is 
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regenerated.  It  is  in  this  fafil  that  the  brilliant 
difcovery  of  Scheele  contifts.  On  the  one  hand, 
lie  has  proved  that  we  can  extraéi  from  the 
fait  of  forrel,  by  the  procefs  which  I have 
defcribed,  a pure,  cryftallizable  acid,  in  every 
refpeét  fimilar  to  that  which  is  fabricated  in; 
the  direct  way  with  gum  or  fugar  and  nitric 
acid.  On  the  other  hand,  he  has  confirmed  his 
difcovery  by  fhowing  that  the  acid  artificially 
formed,  when  united  with  a little  pot-afli, 
again  produces  real  fait  of  forrel  ; and  in  fa<5l,  if 
we  only  pour  a little  folution  of  pot-alh  into  a 
folution  of  pure  oxalic  acid,  we  fee  a very  fpeedy 
depofition  of  fmall  cryftals,  little  foluble,  namely, 
of  oxalic  acidulé  or  fait  of  forrel  * But  in  the 
fécond  cafe  ; that  is  to  fay,  when  we  faturate 
the  oxalic  acid  with  pot»alh,  we  have  a fait  very 
foluble,  difficult  to  be  cryftallized,  afiuming 
the  gelatinous  form,  which  cryftallizes  in  hexa- 
hedral  prifms  with  dihedral  fummits  when  an 
excels  of  pot-afh  is  added  to  the  liquor.  This 
oxalate  of  pot-afh  is  decompofable  by  fire,  and 
by  the  mineral  acids,  which  fpeedily  precipitate 
its  folution  into  acidulé;  it  is  capable  of  form- 
ing again  the  fait  of  forrel  or  acidulé  by  an 
excels  of  oxalic  acid.  It  is  alfo  decompofable 
by  barites  and  by  lime,  which  precipitate  from 
its  folution,  infoluble  oxalates  of  thefe  two 
bafes. 

16.  The  oxalic  acid  is  alfo  capable  of  forming 
a fpecies  of  acidulé  when  combined  with  a 
fmall  quantity  of  foda;  but  when  faturated 
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with  it,  it  conftitutes  an  oxalate  of  foda  very 
difficult  to  be  obtained  cryftallized,  more  folu- 
ble,  however,  in  hot  than  in  cold  water,  turning 
the  fyrup  of  violets  green,  and  which  comports 
itfelf  in  many  refpeCts  like  the  oxalate  of  pot- 
affi,  with  the  acids,  with  fimple  radicals,  with 
its  own  acid,  with  lime  and  with  barites.  Pot- 
afh  decompofes  this  oxalate  of  foda. 

1 7.  Combined  with  ammonia  in  final!  quan- 
tity, the  oxalic  acid  equally  forms  a fpecies  of 
acidulous  oxalate,  little  foluble,  and  cryftalliz- 
able  of  which  we  may,  like  the,  two  preced- 
ing acidulés  of  pot-afh  and  of  foda,  faturate 
the  exceeding  portion  of  acid  with  other  bafes, 
and  confequently  form  a kind  of  triple  faits. 
It  was  by  the  fame  order  of  complicated  attrac- 
tions, that  Scheele  by  faturating  the  fait  of 
forrel,  or  the  native  oxalate  of  pot-afh,  with 
ammonia,  formed  a triple  fait,  which  he  after- 
wards decompofed  by  the  nitrate  of  barites, 
in  order  to  obtain,  the  pure  oxalic  acid.  But 
if  we  entirely  faturate  the  oxalic  acid  with 
ammonia,  a neutral  ammoniacal  oxalate  is 
obtained,  which  yields  by  evaporation  beau- 
tiful cryftals  in  tetrahedral  prifms  termi- 
nated by  dihedral  fummits,  one  of  the  fides  of 
which,  being  much  broader  than  the  other, 
intercepts  three  fides  of  the  prifm.  This  fait 
is  decompofable  by  firev  which  difengages  the 
carbonate  of  ammonia,  and  leaves  only  forne 
flight  traces  of  coal  ; and  alfo  by  barites,  lime 
and  ftrontian,  which  feparate  the  ammonia  in 
the  ftate  of  gas,  and  precipitate  its  folution  into 
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infallible  earthy  oxalates  ; and  by  magnefia,  which 
unites  with  a part  into  a triple  fait  ; and  by  the  two 
fixed  alkalis  which  form  foluble  oxalates.  The 
oxalic  acid  precipitates  it  into  cryftals  of  am- 
moniacal acidulous  oxalate  ; the  powerful  acids 
with  fimpler  unknown  radicals  feize  the  am- 
monia ; the  oxalates  of  pot-afh  and  foda 
unite  with  it  into  triple  faits.  It  precipitates 
ail  the  calcareous  faits,  and  it  is  one  of  the  heft 
re-agents  that  can  be  employed  for  afcertaining 
in  any  liquids  the  nature  and  the  proportion  of 
thefe  faits. 

18.  We  mult  add  to  thefe  details  relative 
to  the  earthy  and  alkaline  oxalates,  that  all 
fiich  of  thefe  fates  as  have  confiderable  folu- 
bility  in  water,  the  latter  more  efpecially,  which 
appear  to  be  very  decompofable,  do  not  un- 
dergo any  fpontaneous  alteration  in  their 
folution  ; that  they  may  be  ufed  with  advan- 
tage, under  this  relation,  not  only  for  deter- 
mining the  prefence  and  the  quantity  of  thefe 
faits,  but  alfo  for  decomposing  the  acidulous 
phofphate  of  lime  ; and  that  in  order  to 
obtain  from  this  all  the  quantity  of  phof- 
phate which  it  contains,  the  ammoniacal 
oxalate  mu  ft  efpecially  be  employed,  as  its 
oxalic  acid,  by  feparating  all  the  lime,  with 
which  it  is  precipitated  into  an  infclubie  cal- 
careous oxalite,  leaves  in  the  fupernatant  liquor 
ammoniacal  phofphate,  which  as  is  well  known 
is  very  decompofable  by  charcoal. 

1 9-  According  to  Bergman,  the  attractions  of 
the  oxalic  acid  for  the  earthy  and  alkaline  bales 
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&re  to  be  difpofed  in  the  following  order  : lime, 
barites,  magnefia,  pot-afh,  foda,  ammonia,  and 
alumine.  Thofe  of  zircon,  ftrontian,  and  glucine 
have  not  been  ascertained. 

20.  The  oxalic  acid  decompofes  in  part  all 
the  faits  that  have  pot-afh  for  their  bale,  and 
forms  in  their  folutions  oxalic  acidulé,  which  is 
precipitated  in  fmall  cryftals.  By  continu- 
ing to  pour  oxalic  acid  into  thefe  folutions, 
after  having  decanted  them  from  each  cryflal- 
line  precipitation,  we  at  laft  entirely  decompofe 
thefe  faits,  fo  great  is  the  tendency  which 
this  acid  has  to  take  aw’ay  pot-afh  from  the 
other  bafes.  The  fame  refult  is  not  fo  eafily 
obtained  with  the  faits  of  foda  and  ammonia, 
though  they  alfo  experience  a decompofition, 
and  yield  part  of  their  bafes  to  this  acid.  It 
decompofes  all  the  carbonates,  and  expels  the 
acid  from  them  with  effervefcence. 

21.  The  oxalic  acid  aéts  upon  feveral  me- 
tallic fubftances,  efpecially  thofe  that  are  ca- 
pable of  decompoling  water  ; it  unites  more  or 
lefs  eafily  with  all  the  oxides  of  the  metals  ; it 
even  takes  away  feveral  of  them  from  the  mod: 
powerful  act dsu  Excepting  tungfteu,  molyb- 
dena,  chromium,  uranium,  titanium,  and  tellu- 
rium, which  have  not  }^et  been  combined  with 
the  oxalic  acid,  fome  properties  of  all  the  other 
combinations  of  this  acid  with  the  metals  have 
already  been  indicated.  The  following  is  the 
fummary  refult  of  the  knowledge  acquired 
upon  this  fubjeét. 
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A.  With  the  oxide  of  arfenic  it  forms  final! 
prifmatic  cryftals,  very  fufible,  very  volatile, 
and  decompofable  by  heat. 

jB.  With  the  oxide  of  cobalt,  a pulverulent 
fait,  of  a light  rofe  colour,  little  foluble. 

C.  With  the  oxide  of  bifmuth,  a white  fait 
in  powder,  very  foluble  in  water.  ' 

IX  With  the  oxide  of  nickel,  a fait  of  a white 
or  greenifh  yellow  colour,  very  little  foluble* 

E.  With  the  oxide  of  rnanganefe,  a fait  in  a 
white  powder,  which  blackens  by  the  action  of 
the  fire. 

F.  With  the  oxide  of  antimony,  a fait  in 
cryftalline  tranfparent  grains. 

G.  It  acts  upon  metallic  zinc  with  efferve- 
fcence,  and  difengagement  of  hidrogen  gas  ; 
the  water  is  decompofed,  and  the  oxidated  zinc 
combines  proportionally  with  the  acid.  This 
oxalate  of  zinc  is  in  a white  powder,  and  of  an 
acerb  tafte,  though  very  little  foluble. 

H.  It  does  not  act  upon  metallic  mercury  ; 
but  it  eaiily  unites  with  its  oxide,  which  it 
whitens  by  its  contact.  The  oxalate  of  mer- 
cury is  in  a white  powder,  which  quickly 
turns  black  when  expofed  to  the  light.  The 
oxalic  acid  precipitates  the  nitrate  of  mercury 
in  a white  powder  ; this  precipitate,  when 
heated,  fulminates  fenfibly,  according  to  the  re- 
mark of  Mr.  Packen. 

I.  Poured  upon  tin,  in  plates  or  in  flings, 
the  oxalic  acid  fir  ft  blackens  it,  and  afterwards 
covers  it  with  a white  powder®  The  oxalate 
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of  tin,  winch  is  confiderably  foluble,  has  an 
auftere  and  metallic  tafte.  When  its  folution 
is  fiowly  evaporated,  it  yields  cryftals  in  the 
form  of  needles  or  prifms,  fufficiently  well  pro- 
nounced. When  evaporated  more  violently,  it 
affords  a tranfparent  mafs  refembling  horn. 

K.  The  oxalic  acid  quickly  tarai  flies  the 
brilliant  colour  of  lead;  it  corrodes  it;  and 
diffolves  its  oxide  very  well.  When  fatu- 
rated  with  it,  its  condenfed  folution  depofits 
fmall  brilliant  cryftals,  which  quickly  become 
opaque  by  expofure  to  the  atmofphere.  The 
fame  acid  decompofes  and  precipitates  the 
nitric  folution  of  lead  ; if  it  be  poured  into  this 
folution  a little  diluted,  it  affords  cryftals 
in  the  fame  manner  as  is  done  by  the  imme- 
diate union  of  the  oxide  of  lead.  They  are  alfo 
obtained  bv  adding:  this  acid  to  the  folution 
of  acetite  of  lead. 

X.  This  acid  ftrongly  attacks  iron-filings; 
much  hidrogen  gas  is  dilc n gaged  from  the 
folution  : in  proportion  as  the  decompofed 
water  furnifhes  oxigen  to  the  iron,  this  metal 
unites  with  the  oxalic  acid,  and  forms  a foiu- 
tion  which  quickly  becomes  reddifti,  when 
heated  or  expofed  to  the  air.  The  oxalic  folu- 
tion  of  iron  is  very  ftyptic  ; it  yields  by  evapo- 
ration prifmatic  cryftals  of  a greemfh  yellow 
colour.  The  fame  acid  precipitates  the  fuper- 
oxigenated  faits  of  iron,  and  efpecially  the  red 
fulphate  of  this  metal,  into  an  oxalate  of  a fine 
red  colour;  which  fome  chemifta  have  propofed 
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to  be  ufed  in  painting.  There  is  no  acid  which 
diffolves  more  quickly  and  more  completely  the 
black  oxide  of  iron  when  in  a ftate  of  great  di- 
vifion,  and  efpecially  the  gallate  of  iron.  It  is, 
therefore,  employed  with  great  advantage  for 
taking  out  ink-fpots,  as  well  as  its  acidulé,  or 
the  fait  of  forrel. 

M.  The  oxalic  acid  alfo  aéls  eafily  upon 
copper,  and  produces  its  green  oxidation.  It 
entirely  diffolves  its  different  oxides.  The  ox- 
alate of  copper  is  of  a light  blue  colour,  little 
foluble.  The  fame  acid  decompofes  and  preci- 
pitates the  fulphate,  the  nitrate,  the  muriate, 
and  the  acetite  of  copper  : the  precipitate  is 
a powder  of  a blueifh-grey  colour. 

N.  It  does  not  attack  metallic  filver  ; but 
it  diffolves,  though  in  fmall  quantity,  the 
oxide  of  this  metal  precipitated  from  the  nitric 
acid  by  pot-afh.  When  oxalic  acid  is  poured 
into  the  nitric  folution  of  filver,  we  immedi- 
ately obtain  a white,  thick,  infoluhle  precipitate 
of  oxalate  of  filver.  We  obtain  the  fame  preci- 
pitate with  any  of  the  foluble  oxalates  united 
with  the  fame  folution  of  filver.  This  fait  is 
very  alterable  by  the  aétion  of  light;  by  ex- 
pofing  it  to  the  rays  of  the  fun,  it  very 
quickly  turns  black.  The  oxalite  of  filver 
formed  by  this  precipitation,  when  expofed 
upon  coals  in  a fpoon,  is  difperfed  with  a 
nolle,  and  undergoes  a kind  of  fulmination, 
according  to  the  experiments  of  Mr.  Facken, 
confirmed  by  Citizen  Guyton. 
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O.  The  oxalic  acid  exerts  no  aétion  upon 
gold,  and  it  exerts  very  little  even  upon  the 
oxide  of  this  metal. 

P.  It  diffolves  the  precipitate  of  platina, 
formed  by  foda;  without  affecting  the  pure 
metal.  The  folution  of  oxalate  of  platina  is 
yellowiflj,  and  affords  cry  fiais  of  the  fame 
colour. 

22.  It  is  to  be  remarked,  that  all  the  com- 
binations of  the  oxalic  acid  with  the  metallic 
oxides  that  have  been  defcribed  by  Bergman, 
from  whom  I have  extraéled  the  fa£ts  which  I 
have  prefen  ted  to  the  reader,  after  having 
verified  moft  of  them,  and  added  to  them 
feveral  phenomena  iince  difcovered,  are  very 
eafy  to  be  decompofed  by  the  fire  ; that  none 
of  them  affords  even  a trace  of  acetous  acid  in 
diftillation,  whilft  all  thofe  of  the  citrates  fur- 
ni  ill  it  conftantly,  and  fome  of  the  latter  fre- 
quently  afford  it  in  fufficient  quantity  to  en- 
able us  to  fubjedi  it  to  experiments,  and  afcer- 
tain  its  nature, 

23.  All  the  phenomena  which  the  chemical 
properties  of  the  oxalic  acid  prefect,  prove, 
that  this  acid  is  more  highly  oxigenated  than 
thofe  of  which  we  have  hitherto  treated  ; that 
it  is  on  this  account  that  it  cannot  form  other 
acids,  or  pafs  into  another  acidified  nature; 
that  it  is  the  laft  term  of  the  vegetable  acidifi- 
cation, and  that  it  is  no  longer  fufceptible, 
by  any  other  oxigenated  fubflance,  or  de- 
compofing  proccfs,  to  be  decompofed  other- 
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wife  than  entirely,  and  fo  as  to  produce  car- 
bonic acid  and  water  ; that  it  contains,  as  we 
have  feen,  a fmall  quantity  of  carbon;  that  it 
is  on  this  account  that  it  yields  no  oil  in  didil- 
lation,  and  leaves  no  coal.  Accordingdy  when 
this  acid  is  formed  in  the  diredt  way,  with  fweet, 
infipid,  faccharine  and  vegetable  fubdances, 
and  nitric  acid,  we  diminiih  their  proportion  of 
hidrogen  and  carbon,  and  augment  their  pro» 
portion  of  oxigen  ; fo  that  if  this  adiion  were 
pufhed  a little  farther,  it  would  entirely  dedroy 
the  vegetable  compofition,  and  reduce  it  to  the 
laft  term  of  its  analyfs,  by  reducing  it  to  the 
date  of  water  and  carbonic  acid. 

I).  U/es. 

24.  The  pure  oxalic  acid  is  not  yet  em- 
ployed either  in  the  arts,  in  medicine,  or  for  do- 

/ - 

medic  ufes.  It  is,  as  we  have  already  feen,  its 
acidulé,  which  is  employed  either  for  making 
dry  lemonade,  and  for  taking  out  fpots  of  ink. 
As  yet  the  pure  oxalic  acid  is  prepared  and 
employed  only  in  the  operations  of  chemiftry. 
It  is  particularly  ufed  in  order  to  afcertain  the 
prefence  and  the  quantity  of  the  calcareous 
faits.  For  this  purpofe,  either  the  acid  alone, 
or  the  oxalites  are  ufed,  efpecially  that  of 
ammonia,  which  is  one  of  the  moft  fenfi- 
ble  and  ufefuh  It  may  be  fubftituted  inftead 
of  the  acidulé  for  taking  out  ink-fpots.  It 
may  alfo  be  prepared  as  a drink,  by  djlut» 
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lug  it  with  a fufficient  quantity  of  water,  and 
fweetening  it  with  fugar  or  honey.  It  may 
become  very  ufeful,  if  it  fhould  hereafter  be 
found  pure,  as  it  probably  may,  in  the  juices 
of  acid  vegetables. 


Species IL 
Variety  I. 

Tart  cirons  Acidulé . 

A . Hijlory , Situation,  Extraction,  Purification , 

<1 

1.  THE  tartarous  acidulé,  or  the  acidulous 
tartrite  of  pot-afh,  a denomination  which  ex- 
actly defignates  it  nature,  has  long  been  known 
by  the  name  of  tartar.  It  is  twenty  years 
fmce  its  nature  has  been  well  determined. 
After  Paracelfus  and  Van  Helmont,  who  had 
erroneous  ideas  refpedting  its  nature,  the  labours 
of  a great  number  of  chemifts  were  requifite  to 
bring  the  knowledge  of  it  to  the  degree  of  pre- 
cifion  which  it  has  now  attained,  and  to  afford 
precife  notions  refpecting  its  compofition,. 
Eizes,  Montet,  and  Citizen  Defmarets  have 
defcribed  the  proceffes  by  which  it  is  purified. 
Boerhaave,  Neumann,  Rouelle  the  younger, 
Spielman,  Corvinus,  Bucquet,  have  proved 
that  it  exifts  ready  formed  in  the  juice  of  the 
grape,  before  its  converfion  into  wine.  Béguin, 
<>  j Angelas 
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Angélus  Sala,  Libavius,  Zwelfer,  Lefevre,  Gla* 
zer,  and  Ilierne  maintained  againft  many  other 
chemifts  that  tartar  contained  alkali  ready 
formed.  Duhamel  and  Groffe,  Margraff,  and 
Rouelle  the  younger  confirmed  this  affertion  by 
very  exaéi  experiments.  MelTrs.  Wiegleb, 
Rozenfteil,  Packen,  Bayen  and  Berniard  gave 
or  accumulated  by  different  methods  the  proofs 
of  the  pre-exiftence  of  the  alkali  in  this  acidulé 
before  the  aClion  of  the  fire.  After  Blaife  de 
Vigenère,  Lemery  and  Neumann,  Spieiman  and 
Citizen  Berthollet  have  well  defcribed  the  de- 
compofition  of  this  acid  by  the  fire  ; Corvinus, 
Citizens  Machy  and  Berthollet,  its  fpontaneous 
decompofition  in  water  ; Scheele,  Retzius,  Berg- 
man and  Packen  have  given  the  means  of  ex- 
tracting the  pure  acid  from  this  acidulé.  Mr* 
Hermftaedt  has  carefully  examined  feveral  pro- 
perties of  this  acid.  Such  is  the  fummary  re- 
fuit  of  the  principal  mveftigations  that  have 
been  beftowed  upon  the  tartarous  acid. 

2.  Though  the  tartarous  acid  exifts  in  the 
juice  of  the  grape,  in  the  tamarind,  in  fumac, 
in  the  tamarifc,  in  balm,  in  the  carduus  bene- 
diCius,  in  the  roots  of  reft-harrow,  of  germander, 
of  fage,  in  the  fruit  of  the  barberry,  and  un- 
doubtedly in  a multitude  of  other  fruits  ; it  is 
not  from  thefe  fubftances  that  it  is  extracted.  It 
is  more  efpecially  precipitated  and  depofitedfrom 
wine  kept  incafks,  and  particularly  from  the  wines 
of  France,  and  thofe  of  the  Mofelle  and  the 
Rhine*  It  forms  fucceflive  layers  which  become 
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condenfed  almofi  like  fiony  in  cru  dations,  and 
which  are  collected  upon  the  Tides  of  the  barrels 
or  calks  in  which  thefe  liquors  are  kept.  The 
white  and  red  are  diftinguiihed  by  the  name  of 
the  white  and  the  red  tartar  : but  it  is  very  far 
from  being  pure  any  more  than  the  lees  which 
contain  a very  large  quantity  of  it.  In  tartar  and 
in  the  lees,  hefides  tiie  colouring  matter  which 
they  contain,  we  alfo  find  foreign  fubftances, 
kernels,  fkins,  See.  We  likewife  find  in  them 
fulphate  of  pot-afii,  See . It  is  purified  in  order 
to  feparate  thefe  foreign  matters,  by  the  follow- 
ing p roc  elfes,  deferibed  by  Fixes,  Montet,  and 
Citizen  Defmarets. 

3.  This  acidulé  is  in  forne  meafure  refined  or 
purified  in  the  vicinity  of  Montpelier,  in  the 
manner  in  which  in  general  many  other  faline 
fubftances  are  treated.  The  crude  tartar  is  boiled 
in  water  ; this  boiling  folution  is  filtrated;  as 
it  cools  it  becomes  turbid,  and  depofits  irregular 
cry  fiais  in  the  form  of  a pafte.  This  pafte  is 
boiled  a fécond  time  in  copper  veflels,  with 
water  in  which  a fat  earth  dug  at  the  village  of 
Merviel,  near  Montpelier,  has  been  diftufed. 
The  feum  which  riles  is  carefully  removed  ; 
afterwards  a faline  pellicle  is  formed,  upon  the 
appearance  of  which  the  application  of  the  fire 
is  difeontinued  ; this  pellicle  is  broken,  and  it 
precipitates  itfelf  with  the  cry  fiais  that  have 
already  been  depofited  : thefe  cryftals  are  walked 
in  water,  in  order  to  free  them  from  the  earth 
which  foils  them»  They  are  introduced  into 
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commerce  under  the  very  improper  appellations 
of  cream  or  cryfials  of  tartar . The  cream  has 
been  fo  called  becaufe  it  is  the  part  formed  at 
the  furface  ; the  cryftals  or  the  fait  of  tartar  are 
thofe  which  are  found  beneath.  It  has  been  faid 
that  the  clay  ferves  to  free  the  tartar  from  the 
oily  matter  which  was  admitted  to  exift  in  it  ; 
but  it  is  evident  that  it  ferves  to  feparate  the 
colouring  and  extractive  part,  to  which  alu- 
mine, as  v7e  fhall  fee  hereafter,  has  a ftrong 
attraction  : accordingly  this  earth  anfvvers  the 
fame  purpofe  here  as  in  the  purification  of  the 
fait  of  forrel  ; it  difcolors  and  clears  the  tar- 
tarons  acidulé  by  favouring  its  feparation,  by 
even  taking  away  its  colouring  matter, 

4.  At  Venice,  a fomewhat  different  method 
is  employed  for  purifying  the  tartar.  According 
to  Citizen  Defmarets,  this  acidulé  is  diffolved 
in  the  hate  of  powder,  in  boiling  water  ; the 
foreign  or  impure  fubftances  which  it  con- 
tains are  left  to  fubfide,  and  the  portion  which 
floats  above  is  taken  off.  The  liquor  yields 
cryftals  by  reft  and  cooling,  Thefe  cryftals  are 
again  diffolved  in  water  which  is  flowly  heated; 
when  this  fécond  folution  boils,  whites  of  eggs 
beat  up  in  water  and  wood-afhes  paffed  through 
a lieve  are  thrown  in  ; this  addition  of  allies  is 
performed  fourteen  or  fifteen  times  ; the  fcum 
produced  by  the  effervefcence  is  removed,  and 
the  liquor  is  then  left  to  reft.  A pellicle  of  very 
white  faline  cryftals  is  foon  formed  upon  it, 
the  water  is  decanted  and  the  fait  dried.  It  is 
3 very 
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Very  evident  that  this  procefs  changes  the  nature 
of  a part  of  the  tartar  or  of  the  tartarous  aci- 
dulé, that  the  pot-aih  of  the  aihes  fat  urates  a 
portion  of  its  infulated  acid,  as  appears  trom  the 
effervefcence  which  takes  place  ; that  part  is 
converted  into  the  ftate  of  foluble  tartar,  and 
that  much  of  it  muft  be  loft  by  this  procefs. 
The  mother  water  muft  contain  tartrite  of  pot» 
a fh  or  vegetable  fait , as  it  was  formerly  termed. 
It  is  equally  evident  that  the  Montpelier  pro- 
cefs defer ves  the  preference. 

5,  Sometimes  the  tartarous  acidulé  or  the 
cream  of  tartar  of  commerce  is  purified  in  la- 
boratories for  chemical  or  pharmaceutical  ufes. 
For  this  purpofe  it  is  boiled  iri  water  ; the  boil* 
ing  folution  is  filtrated  ; it  is  left  to  cool  fiowly 
in  veffels  of  glafs,  earthen-ware  or  porcelain  ; 
and  in  this  laft  purification  the  acidulé  is  pre- 
cipitated very  white,  cryftalline,  tranfparent, 
and  extremely  pure.  This  is  the  manner  in 
which  it  ought  to  be  prepared  for  medicinal 
ufe  and  for  the  accurate  inveftigations  of  che- 
mi  f try* 


B . BhjJical  Properties. 

6.  The  tartarous  acidulé  when  fufficiently 
pure  is  in  fmall  cryftalline  fragments,  the  form 
of  which  is  difficult  to  be  determined  with  exaél- 
nefs.  However,  when  we  carefully  obferve  the 
purification  of  this  acidulé,  we  diftinguifii  need- 
les, or  quadrilateral  prifms,  truncated  in  a hoping 
Vol.  VIL  Y direction 
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direction  at  their  extremity.  Thefe  prifin# 
grouped  together  produce  the  irregular  maffes 
which  form  the  common  cream  of  tartar. 

7.  The  tafte  of  this  acidulé  is  four,  a little 
difagreeable  and  not  vinous  like  that  of  the 
crude  or  raw  tartar,  Inch  as  it  is  taken  out  of 
the  calks.  I ts  tafte  is  not  nearly  fo  acid  as  that 
of  the  oxalic  acidulé,  and  it  does  not  fet  the 
teeth  on  edge  as  that  does  : accordingly  it  is  not 
in  general  fo  antifeptic  as  the  latter,  neither 
does  it  preferve  food  equally  well. 

8.  The  tartarous  acid  is  very  brittle  and 
pulverizable.  As  foon  as  it  is  heated  to  foftnefs 
and  incipient  fufion,  it  changes  its  nature  and 
is  decompofed  as  we  hall  foon  fee  ; it  reddens 
the  tincture  of  turnfole  and  the  fyrup  of 
violets. 

, y 

C.  Chemical  Properties. 

9.  When  the  tartarous  acidulé  is  expofecl 
upon  a burning  coal,  it  becomes  loft,  fufed, 
inflated,  brown,  emits  four,  pungent,  empy- 
reumatic  fumes,  of  a particular  and  well  deter- 
mined fmell  : it  leaves  a voluminous,  abundant, 
heavy,  and  very  alkaline  coal.  The  decom- 
pofttion  of  the  tartarous  acidulé  by  diftillation 
In  a retort  is  one  of  the  operations  with  which 
chemifts  have  been  rnoft  occupied,  and  upon 
the  produits  of  which  they  have  amply  written. 
This  diftillation  is  performed  in  a retort  of 
ftone-ware  or  caft  iron,  to  which  are  fitted  an 
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Adopter  and  receiver,  provided  with  tubes  pro- 
pen  for  conducting  and  collecting  tile  elaftic 
fluids;  the  fire  is  applied  by  degrees  and  with 
precaution,  and  at  laft  pufhed  fo  far  as  to  render 
the  bottom  of  the  retort  perfectly  red-hot. 
There  fir  ft  paifes  over  water  little  coloured,  and 
fcarcely  acid,  afterwards  a liquid  acid  ftronger 
and  reddith-;  then  an  oil  which  afi urnes  colour 
and  confidence  in  proportion  as  the  heat  is  in- 
crèafed,  a large  quantity  of  carbonic  acid  and 
carbonated  hidrogen  gas;  and  at  laft  carbonate 
of  ammonia  which  crystallizes  in  the  adopter. 

Among  ft  allthefe  products,,  each  of  which  de- 
fences to  be  examined  in  particular,  that  which 
has  molt  (truck  the  attention  of  chemifts  is  the 
enormous  quantity  of  elaftic  fluid,  which  they 
long  conceived  to  be  air.  A cubic  inch,  or 
543  grains  of  tartar  of  Rhenifh  wine,  gave 
Hales  304  inches,  or  144  grains,  or  nearly  one 
third  of  its  weight  of  elaftic  fluid.  Citizen 
Berthollet  computes  the  quantity  of  gas  extri- 
cated  by  diftillation  at  nearly  three  quarters  of 
the  weight  of  the  tartar.  Spielman  and  Corvi- 
mis  have  calculated  that  this  gas  occupies  two 
hundred  and  forty-four  times  the  volume  of  the 
matter  employed.  Nearly  three-fourths  of  this 
gas  are  carbonic  acid,  and  one  fourth  carbon- 
ated hidrogen  gas,-  which  burns  white  or  blue, 
and  is  mixed  in  two  or  three  varieties,  accord- 
ing to  the  quantity  of  carbon,  or  of  intire  oil, 
djffolved  in  this  gas.  1 
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The  oil  which  forms,  according  to  Lemery 
and  Spielman,  about  one  fixtli  of  the  weight  of 
the  tartar,  is  one  of  the  products  of  this  diftii- 
lation  which  differs  the  moft  from  thofe  of  the 
preceding  acidulé  ; it  mahifeftly  proceeds  from 
the  much  larger  proportion  of  carbon  and  hi- 
drogen  contained  in  the  tartarous  acid  than  in 
the  oxalic.  It  was  formerly  redtified  for  the 
purpofe  of  preparing  a ftrengthening  external 
remedy,  which  was  in  high  efteem.  It  is  evi- 
dent that  it  did  not  exift  ready  formed  in  the 
tartar,  but  that  it  refuîts  from  the  particular 
union  of  a certain  quantity  of  hidrogen  and 
carbon  ; accordingly,  it  varies  as  well  that  as  of 
the  acid  phlegm  and  the  gafes,  according  to  the 
manner  in  which  this  difti Ration  is  conduced, 
and  the  rapidity'  and  force  of  the  fire  that  is 
applied. 

Ammonia  in  the  ftate  of  concrete  carbonate, 
indicated  amongft  the  products  of  this  opera- 
tion by  Lernery,  Juncker,  Wiegleb,  and  efpe- 
cially  Bucquet,  announces  that  the  tartarous 
acidulé  contains  azote  amongft  its  primitive 
principles*  À portion,  according  to  thofe  au- 
thors, is  combined  with  the  liquid  acid,  of  which 
I fhall  foon  fpeak.  : but  I niuft  here  obferve 
that  fome  modern  chemifts  do  not  reckon  am- 
monia amongft  the  number  of  the  produdts 
of  the  decompofition  of  the  tartarous  acidulé* 
and  think  that  he  was  deceived  by  a final! 
quantity  of  pot-afh,  elevated  at  the  fame  time 
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as  the  liquids  and  the  gafes  that  are  di  fen  g aged. 
This  fact,  therefore,  deferves  to  be  verified  by 
new  experiments  more  exadt  than  thofe  that 
have  hitherto  been  made  ; for  it  may  lead  us  to 
determine  whether  it  be  not  at  the  expenfe  of 
the  pot-afh,  as  was  formerly  thought,  that  this 
volatile  alkali  is  formed,  and  whether  this  fixed 
alkali  does  not  furnifh  azote  which  unites  with 
the  hidrogen  of  the  decompofed  acid. 

10.  After  this  decompofition,  there  remains 
in  the  retort  a very  alkaline  and  very  acrid  coal, 
which  attracts  the  moifture  of  the  atmofphere, 
which  yields  much  carbonate  of  pot-afh  by 
mere  lixiviation  and  cold  water,  and  the  nature 
of  which  ferves  to  prove  the  prefence  of  this_al-x 
kali  in  the  proportion  of  one  third  of  the  weight 
of  the  tartar  in  the  acidulé  ; for  at  prefen t 
it  is  no  longer  believed  that  the  pot-afh  is 
formed  by  the  action  of  the  fire  at  the  ex- 
penfe of  the  total  decompofition  of  the  tar- 
tarous  acid  ; for  this,  when  pure,  as  we  iliall 
foon  fee,  does  not  afford  the  alkali  in  its 
coal.  Chemifts  avail  themfelves  of  this  pro-- 
perty  of  the  coal  of  tartar,  in  order  to  extradt 
from  it  quickly  and  by  an  eafy  procels,  a con- 
fiderable  quantity  of  fufficiently  pure  pot- afin 
Crude  tartar  is  put,  in  the  ftate  of  a coarfe  pow- 
der, into  wrappers  of  thick  brown  paper,  which  are 
immerfed  in  water  ; thefe  are  placed  upon  a bed 
of  charcoal  in  a furnace,  which  is  thus  fuccef- 
lively  filled  with  alternate  layers  of  papers  of 
tartar  and  coal, care  being  taken  to  cover  the  laft 
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layer  with  a feme  what  thicker  ftratum 
This  coal  is  fet  on  fire,  and  fuffered  to  become  to- 
tally  extinguiihed  after  its  complete coinbuftion  : 
when  the  whole  has  cooled,  the  papers  are  taken 
oat  much  di minified  in  volume,  as  is  natural 
to  iuppofe,  but  retaining  their  form,  on  ac- 
count of  the  folidity  of  the  paper  and  of  the 

water  which  has  agglutinated,  and,  as  it  were, 
united  the  leaves.  Thefe  papers  contain  the 
pQt-ajh  of  the  tartar,  the  coal  of  which  is 
deftroyed  ; it  is  combined  with  a portion  of 
carbonic  acid.  Excepting  a Email  quantity 
of  lime  and  fulphate  of  pot-a-ih,  which  aré  fre- 
quently found  in  this  alkali,  it  pofleffes  a con- 
iiderable  degree  of  purity.  Formerly  it  was 
much  employed  by  chemiits,  under  the  name 
of  fixed  fait  of  tartar , or  alkali  of  tartar.  As 
it  contains  much  pot-afh  in  an  infulated  fate,  it 
quickly  attracts  the  inoifture  of  the  atmolphere, 
and  then  forms  a thick  liquid  which  was  termed 
alkali  of  tartar  per  deliquium , oil  of  tartar  per 
deliquium  ; this  laft  ridiculous  denomination  has 
long  been  laid  afi de.  Three  eighths  of  the  tar- 
tar are  obtained  in  this  alkali. 

11.  One  of  the  moft  remarkable  produdts  of 
this  d e comp  o fit  ion  of  the  tartar  ou  s acidulé  by 
fire,  is  the  particular  acid  which  pafies  in  the 
liquid  form  in  diftillation,  and  which  is  a 
new  production  of  the  mutual  re-adtion  of  the 
principles  of  the  acid,  effedted  by  the  action  of 
caloric  ; this  is  the  pyrotartarous  acid.  I fihall 
fpeak  of  it  in  detail,  in  treating  of  the  tartar- 
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tms  acid,  which  likewise  affords  it  by  diftilîa- 
Hon  ; it  is  fufficient  here  to  know  that  it  is 
a modified  acid,  different  from  that  which  exift- 
ed  in  the  acidulé,  and  which,  compared  with 
the  other  products  of  this  igneous  decompo- 
sition, fhows  the  great  diverfity  between  this 
acidulé  and  the  oxalic  acidulé.  Hence  it  may 
be  concluded,  that  this  decompofition,  which  in- 
dicates a great  abundance  of  carbon  and  hi- 
drogen  in  the  tartarous  acidulé,  authorizes  the 
termination  in  ous,  adopted  by  the  methodical 
nomenclature,  and  oppoftd  to  that  of  oxalic 
acidulé;  as  this  laft,  not  being  equally  decom- 
pofable  is  much  more  oxigenated. 

12.  The  tartarous  acidulé  experiences  no  al- 
teration by  the  contact  of  the  air  ; no  fimple 
combuftible  body,  if  we  except  carbon,  which 
purifies  or  whitens  it,  exerts  any  addon  upon 
it.  It  is  very  difficult  of  folution  in  cold  water, 
which  fcarcely  takes  up  more  than  one  fix- 
tieth  part  of  its  weight.  Boiling  water  diffolves 
nearly  one  thirtieth,  the  greater  part  of  which  is 
precipitated,  and  cryftailizes  by  the  cooling  of 
the  liquor.  This  folution,  which  is  fourilh,  and 
of  a difagreeable  taftc,  reddens  the  blue  vegct- 
able  colours.  When  left  to  itfelf  in  a clofe 
veiled,  it  is  decompofed,  and  prefents  pheno- 
mena very  different  from  thole  which  I have 
defcribed  with  refpedt  to  the  oxalic  acidulé 
which  does  not  undergo  the  fame  decompo- 
fition. Citizen  Machy  is  the  fiift  who  has 
awoken  of  this  decompofition,  by  which  he 
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wifhed  to  prove  that  the  alkali  was  the  product 
of  an  alteration,  and  that  it  was  not  contained 
ready  formed  in  the  tartarous  acidulé  ; but  he 
was  miftaken  when  he  afferted  that  the  mucus 
that  was  precipitated  did  not  contain  alkali, 
and  that  the  fupernatant  liquor  was  acid,  fince 
he  has  not  purfued  this  decoiupoiition  far 
enough,  nor  examined  the  fupernatant  liquor, 
which  after  this  decompofition  contains  the 

A 

whole  of  the  pot-afh  pre-exifting  in  the  acid- 
ulé. Spiehnan  and  Corvinus  have  committed 
the  fame  error,  though  they  had  made  a more 
exaét  experiment.  This  fpontaneous  decorn- 
pofition  has  fmce  been  followed  and  defcribed 

with  the  moft  care  and  fuccefs  by  Citizen 

*/ 

Berthollet  ; he  has  p*iven  the  refait  in  a Me- 
inoir  inferted  am  on  g ft  thofe  of  the  Academy 
of  Sciences,  for  1 782.  After  having  diffolved 
one  part  of  tartarous  acidulé  in  fixty-four  parts 
of  diftiiled  water,  he  left  this  folution  in  a glafs 
velfel  covered  only  with  paper,  in  the  natural 
temperature  of  his  laboratory.  The  liquor  gra- 
dually diminifhed  in  volume  ; mucous  flakes 
were  precipitated  in  it,  which  he  did  not  take 
away,  like  Spielman,  in  order  that  nothing 
might  be  loft.  At  the  end  of  five  months  this 
mucofity  was  very  abundant  ; the  liquor  was 
red,  but  it  hill  reddened  the  fyrup  of  violets, 
and  had  a four  tahe;  the  mucofity  hill  aug- 
mented ; he  replaced  the  water  which  was  eva- 
porated, and  after  eight  or  nine  months  the 
liquor  began  to  turn  the  fyrup  of  violets  green, 

affuming  a more  and  more  deep  colour.  After 
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this  fpontaneous  procefs  had  been  carried  on 
for  eighteen  months,  the  liquor  not  appearing  to 
him  to  undergo  any  more  alterations,  he  filtra- 
ted it  ; the  mucilage  received  upon  the  filtre 
dried  there,  lofmg  much  of  its  volume,  and 
being  reduced  to  a very  fmall  weight.  After 
having  burned  it,  its  allies  yielded  only  fig  ns  of 
alkalinity;  but  the  fupernatant  liquid  which 
was  ftronglv  alkaline,  afforded  by  evaporation 
cai  donate  of  pot-afh  rather  oily,  and  this  being 
reduced  to  coal  by  the  action  of  the  fire,  weigh- 
ed five-eighths  of  the  tartarous  acidulé  origin- 
ally employed  ; as  did  the  alkali  which  he 
obtained  by  treating  a like  dofe  of  this  acid- 
ulé by  diftillation.  According;  to  the  che- 
mift  whom  I quote,  the  tartarous  acid  de- 
compofed  fpontaneoufly,  and  very  flowly  by 
this  experiment,  formed  the  mucous  flakes  that 
were  precipitated,  with  the  carbonic  acid,  and 
the  fmall  portion  of  oil  united  with  the  pot- 
afh  that  remained  in  the  liquor,  and  exifted 
- ready  formed  in  the  acidulé.  1 fhall  fubjoin 
to  this  detail  the  refult  of  another  experiment 
adapted  to  confirm  this  theory,  and  leave  nq 
doubt  of  its  accuracy  ; namely,  that  the  pure 
tartarous  acid,  which  is  equally  alterable  by 
a flow  and  fpontaneous  decomposition,  leaves 
no  pot-afh  in  the  liquor  whichis  the  refiduum  of 
its  decompofition,  and  that  the  folutions  of  the 
alkaline  tartrites,  in  which  we  know  exadlly  the 
proportions  of  alkalis  that  have  been  employ- 
ed for  preparing  them,  leave  only  thefe  alkalis 
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together  with  the  carbonic  acid  and  the  fmall 
quantity  of  oil,  produced  by  the  decompofition 
of  the  acid. 

13.  The  tartarous  acidulé,  which  I may 
equally  term  acidulous  tartrite  of  pot-ajh , as 
the  fads  that  have  already  been  quoted  r dp e cl- 
ing its  properties,  prove  that  it  is  in  fad  only 
tartrite  of  pot-afh  with  excefs  of  acid,  expe-r 
lienees  no  alteration  from  any  of  the  acids, 
nnlefs  they  have  fufficient  power  to  alter  the 
peculiar  nature  of  its  acid.  The  portion  of 
pot-afh  which  it  contains  has  more  attraction 
for  its  excefs  of  tartarous  acid  than  any  of  the 
acids,  even  the  ftrongeft  have  ; and  on  this  acr 
count  the  tartarous  acid  decompofes  all  the  al- 
kaline faits  till  it  becomes  tartarous  acidulé. 
Accordingly,  when  in  the  experiments  of  Pott, 
of  MargrafF,  and  of  Rouelle  the  younger,  we 
find  thefe  able  chemifts  fucceed  in  extracting 
the  pot-afh  from  the  tartar,  or  cream  of  tartar, 
bv  means  of  the  acids  termed  mineral ; we  are 
to  underhand  that  they  fuceeeded  only  bv  de- 
compofing  the  tartarous  acid  itfelf,  and  con- 
verting it  either  into  acetous  or  oxalic  acid. 
Thus  by  throwing  one  part  of  concentrated  fid- 
pburic  acid  upon  one  part  of  tartarous  acidulé 
In  the  hate  of  powder,  and  favouring  the  aClion 
of  this  mixture,  which  becomes  much  heated 
at  the  moment  when  it  is  made,  with  the  heat 
of  a balneum  marice , continued  for  ten  or 
twelve  hours  : the  two  fubftances  form  a brown 
magma.'  By  afterwards  pouring  into  them 
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three  or  four  times  their  weight  of  boiling  dis- 
tilled water,  Saturating  the  fulphuric  acid  by 
means  of  chalk,  filtrating  and  evaporating  the 
liquor,  we  obtain  fulphate  of  pot-afh  mixed 
with  a little  fulphate  of  lime.  But  what  neither 
Rouelle  nor  Bernard  have  announced  is,  that 
acetous  acid  is  formed  in  this  experiment.  The 
fame  circumftance  takes  place  by  the  muriatic 
acid.  The  nitric  acid  feizes  the  pot-afh  of  the 
tartarous  acidulé  only  by  c au  fin  g its  acid  to 
pafs  into  the  Bate  of  oxalic  acid. 

14.  The  boracic  acid  unites  without  decom- 
position with  the  tartarous  acidulé  : one  part  of 
the  firft  to  four  of  the  fécond  is  Sufficient  to 
render  it  Soluble  in  fix  or  eight  times  its  weight 
of  hot  water,  as  Laffone  has  Shown  in  the  Me- 
moirs of  the  Academy  for  1755.  It  is  in  this 
manner  that  we  ought  to  prepare  what  has  been 
termed  in  pharmacy  foluble  cream  of  tartar , and 
not  with  borax  ; for  this  laft,  which  contains 
much  Soda  in  excefs,  as  I fhall  fhow  on  another 
occafion,  conflitutes  with  the  tartarous  acidulé 
a triple  fait,  a tartrite  of  pot-afh  and  foda? 
mixed  with  boracic  acid,  which  is  very  far 
from  being  cream  of  tartar.  Accordingly,  this 
addition  of  borax  to  cream  of  tartar  for  the 
purpofe  of  rendering  it  foluble,  announced  by 
Lemery,  in  1728,  in  the  Memoirs  of  the  Aca- 
demy ; and  propofed  in  the  fame  year,  as  a re- 
medy, by  Lefebvre,  phyfician  at  Uzés,  in  the 
fame  academical  collection,  cannot  fulfil  the  in- 
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tentions  of  the  phyfician,  like  that  of  the  bora- 
cic  acid  alone. 

15.  Long  ago  feveral  of  the  earthy  and 
alkaline  bafes  have  been  combined  with  the  tar- 
tarous  acidulé,  in  order  more  efpecially  to 
prepare  from  it  different  kinds  of  medicines. 
Chemifts  have  ex  animated  fe  veral  of  thele 
combinations  for  better  afcertaining  the 
nature  and  the  properties  of  the  tartarous  acid  ; 
and  their  labours,  as  we  ihall  foon  fee,  have  re- 
ciprocally enlightened  the  art  of  healing  in  the 
prefcription  of  thefe  medicinal  preparations:  at 
leaf!,  it  is  from  the  pharmaceutical  fource 
of  thefe  faline  combinations,  which  are  almoft 
always  triple,  that  the  difcoveries  which  have 
fixed  their  nature  and  properties,  have  been  de- 
rived. We  muft  therefore  accurately  defcribe 
thefe  combinations,  confidering  them  under  the 
double  point  of  view  that  has  been  indicated. 

lb.  The  folution  of  barites  decompofes  that 
of  the  tartarous  acidulé,  feizes  its  acid,  with 
which  it  forms  an  infoluble  fait,  which  is  pre- 
cipitated in  a white  powder,  and  leaves  the 
infulated  arid  pure  part  in  the  fupernatant  li- 
quor : it  is,  as  we  fee,  a good  mean  of  proving 
the  prefence  of  pot-afh  in  the  tartarous  acidulé, 
and  even  of  determining  its  proportion.  The 
fame  is  probably  the  cafe  with  ftrontian. 

17.  Lime  effeds  the  fame  decompofition,  and 
even  in  a ftill  more  energetic  manner,  fin  ce, 
according  to  the  order  of  elective  attradions  in- 
dicated by  Bergman,  it  is  more  attracted  by 
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the  tartarous  acid  than  barites  is.  It  is  to  be 
obferved,  that  I do  not  intend  here  to  defcribe 
the  properties  of  the  earthy  and  alkaline  tar- 
trites,  which  are  to  be  placed  in  the  hiftory  of 
the  pure  tartarous  acid  ; but  that  I only  confider 
the  action  of  thefe  bafes,  as  decompofing 
the  tartarous  acid,  and  uniting  with  it  into 
triple  faits.  When  lime-water  is  poured  into  a 
folution  of  tartarous  acidulé,  an  abundant  and 
pulverulent  precipitate  of  tartrite  of  lime  is  pro- 
duced, and  pure  pot-aih  remains  in  the  liquor. 
If  we  take  carbonate  of  lime,  as  Rouelle  has 
done,  this  earthy  fait  acts  only  upon  the  free 
portion  of  the  tartarous  acid,  with  which  it 
alfo  forms  infoluble  calcareous  tartrite  in  pro- 
portion as  carbonic  acid  is  difengaged.  After 
this,  the  fupernatant  liquor  contains  the  por- 
tion of  pure  and  neutral  tartrite  of  pot-aih, 
with  which  the  tartarous  acid  was  united  in  the 
acidulé.  This  is  another  of  thofe  fimple  and 
ingenious  experiments  by  which  Rouelle  the 
younger  proved  in  an  immediate  manner  the 
prefence  of  pot-aih  in  tartar.  He  thus  feparated 
from  it  the  neutral  fait  which  was  termed  at 
that  time  vegetable  fait , and  of  which  I Hi  all 
fpeak  in  detail  in  the  article  concerning  the 
tartarous  acid. 

18.  Magnefia  does  not  act  in  the  fame  man» 
ner  upon  the  tartarous  acidulé.  Though  Berg- 
man places  it  before  the  fixed  alkalis,  in  his 
order  of  attractions  for  the  tartarous  acid,  it 
does  not  appear  to  be  capable  of  feparating  the 

pot- 
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pot-afh  from  this  acidulé,  but  rather  of  remain- 
ing- united  with  the  acid  at  the  fame  time  with 
it,  and  of  forming  a kind  of  triple  fait.  The 
Chemifts  of  the  Academy  of  Dijon  have  ob- 
tained from  the  acidulous  tartrite  of  pot-afh, 
faturated  with  magnefia,  a foluble  fait,  which 
yielded  them,  by  its  fpontaneous  evaporation, 
fmall  aculeated  cryflals,  difpofed  in  rays.  Poul- 
letier  de  la  Salle  has  obtained  from  the  fame 
combination  a gelatinous  mafs,  refembling  à 
mucilage. 

19*  It  appears  that  alumine  produces  a nearly 
fimilar  effeét  with  the  tartarous  acidulé,  though 
it  unites  with  it  with  more  difficulty,  fince,  as 
we  have  feen  above,  argil  is  employed  to  purify 
tartar  in  the  vicinity  of  Montpelier.  The 
a6lion  of  zircon  and  glucine  upon  this  acidulé 
is  abfolutely  unknown.  Silex  does  not  feem 
to  exert  any  upon  this  faline  compound. 

20.  When  we  combine  pot-afh  or  the  car= 
bonate  of  pot-afh  with  the  tartarous  acidulé,  it 
becomes  faturated  entirely  with  this  alkali,  and 
forms  the  fame  fait  as  that  which  fhall  be  de- 
le ri  bed  by  the- name  of  tartrite  of  pot-afh,  in 
the  hiftory  of  the  tartarous  acid. 

21.  The  fame  is  not  the  cafe  with  foda  as 
with  pot-alh  : this  alkali,  by  combining  with 
the  tartarous  acidulé  which  it  faturates  com- 
pletely, forms  with  it  a kind  of  triple  fait, 
which  has  long  been  named  Salt  of  Sci  o'nette, 
irom  the  name  of  a pharmaceutical  praéfitioner 
of  Rochelle,  who  firft  difeovered,  prepared,  and 
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tropoied  it  for  médicinal  ufe.  As  a 
namely,  tartrite  oj  pot-ajh  and  foda,  the  hif- 
torv  of  this  fait  mu  ft  here  be  explained. 

In  order  to  prepare  this  fait,  one  part  of 
fufficiently  pure  tartarous  acidulé  is  thrown 
into  five  parts  ol  boiling  water,  and  to  thefe  is 
added  carbonate  of  loda  cryftallized  and  reduced 
to  powder,  till  no  more  effervefcence  takes  place9 
and  till  the  acidulé  is  completely  fat  lira  ted. 
In  proportion  as  this  faturation  is  effected,  the 
acidulé  difappears  and  diflblves  in  the  liquor  ; 
after  having  drawn  it  off  clear,  this  is  eva- 
porated to  the  confidence  of  a thin  fyrup,  and 
Inhered  to  cool  gradually  : by  this  gradual  cool- 
ing it  furni  flies-  large  and  very  regular  cry  fiais, 
in  prifms  of  eight  fides  nearly  equal,  which 
are  frequently  excavated,  as  it  were,  in  their 
middle  and  aim  oft  in  their  axis  : they  then  re- 
femble  a tomb.  The  broad  face  upon  which 
they  reft  then  prefen ts  two  diagonal  lines  which 
crois  each  other  at  the  centre.  This  fait,  which 
at  fir  ft  was  fold  as  an  arcanum,  was  difcovered 
in  173 1,  by  Boulduc  and  Geoffroy,  who  de- 
fcribed  its  preparation  in  the  fittings  of  the 
Academy  of  Sciences  of  Paris.  Since  this  period 
all  dmggifts  have  prepared  it  in  their  labora- 
teins,  ii  lias  become  nnicli  more  common  ant! 
confequently  much  better  known. 

When  this  fait  is  prepared,  as  well  as  the  tar- 
trite  of  pot-afh  or  vegetable  fait,  there  remains 
at  the  bottom  of  the  liquor  a kind  of  earthy 
refiduum,  hi  the  form  of  clay  or  pane,  forne- 
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times  in  that  of  ‘{mail  needles  interwoven  with 
each  other.  The  practitioners  of  pharmacy, 
who  all  know  this  depofition,  had  confidered  it 
as  a fpecies  of  earth  en  gaged  m the  cream  of 
tartar  of  commerce,  and  (Separated  by  the  foda* 
Citizen  VauqueTm  has  examined  it  with  care; 
he  has  found  that  it  forms  about  0,07  of  the 
tartarous  acidulé,  that  it  is  not  feparated  from 
the  pure  tartarous  acid,  that  it  exifted  only  in  the 
cream  oj  tartar , and  that  it  is  tartrite  of  lime 
afforded  bv  the  wine;  as  he  has  alfo  found  it  in 

«y 

crude  tartar.  He  has  fhown  by  the  fame  invefti- 
o’ation,  that  the  fait  of  Seisrnette  contains  very 
nearly  0,54  of  tartrite  of  pot-afh,  and  0,46  of 
tartrite  of  foda  ; that  thus  it  is  accurately  termed 
tartrite  of  pot-ajh  and  of  foda.  This  triple 
fait  has  a bitter  tafte;  it  is  decompofed  by  the 
fire,  and  yields  pyrotartarous  acid,  oil,  and 
gas,  like  all  the  tartrites  ; it  efflorefces  in  the 
air  ; it  is  foluble  in  about  five  parts  ot  water  ; 
it  is  decompofable  in  part  by  the  powerful  acids 
which  precipitate  from  it  the  tartarous  acidulé; 
it  is  entirely  decompofable  by  barites  and  by 
lime. 

22.  The  tartarous  acidulé  combines  alfo  with 
ammonia,  which  (attirâtes  it  into  a tuple  fait. 
This  tartrite  of  pot-afh  and  of  ammonia  affords 
fine  cryftals,  which  Bucquet  has  defcribed  as 
pyramids  ; Manquer,  as  hexahedral  prifms, 
terminated  by  very  fharp  pyramids;  the  aca- 
demicians of  Dijon  as  parallelopipedons  with 
two  alternate  flopes.  It  has  a cooling  tafte; 
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it  is  decompofed  by  the  a&ion  of  fire  ; it  ef- 
fiorefces  in  the  air  ; it  is  more  foluble  in  hot 
than  in  cold  water,  and  cryftallizes  by  cooling» 
The  acids  precipitate  acidulé  from  it  ; lime, 
barites,  ftrontian  and  the  fixed  alkalis  feparate 
from  it  either  both  bafes,  or  only  ammonia. 

23.  Though,  in  general,  there  is  little  reci- 
procal action  known  between  the  faits  and  the 
tartarous  acidulé,  it  is  probable  that  there  would 
take  place  between  them,  efpecially  thofe  with 
an  earthy  bafe,  a great  number  of  effedis  of 
double  attractions,  which  it  would  be  ufeful  to 
appreciate.  The  nitrates  and  the  fuperoxigen- 
ated  muriates  decompofe  it  with  the  affiftance 
of  heat,  decompofe  or  burn  its  acid,  more  or 
lefs  completely  according  to  the  proportion  of 
thefe  faits  which  is  added  to  it.  With  the  ni- 
trate of  pot~afh  and  crude  tartar  is  prepared  an 
alkali,  or  rather  a carbonate  of  pot-afh,  which 
was  formerly  termed  in  chemiftry  white  flux, 
or  black  flux , accordingly  as  the  one  contained 
only  the  alkaline  carbonate  by  reafon  of  the 
complete  combuftion  of  the  carbon,  and  as  in 
the  other  there  remained  a portion  of  the  carbon 
of  the  tartar.  Thefe  names  of  fluxes  have  been 
given  to  the  products  of  thefe  operations,  be- 
caufe  they  have  been  efpecially  deftined  to  ferve 
for  fufing  the  earths  of  the  gangues  in  the  allay- 
ing of  ores.  The  black  or  reducing  flux  is  formed 
with  two  parts  of  tartar  and  one  part  of  nitre; 
the  white  with  equal  parts  of  tartar  and  of  nitre, 
the  mixtures  being  thrown  into  a red-hot  cruci- 
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ble,  in  which  they  detonate  and  inflame  with 
rapidity.  The  combuftion  and  detonation  of  the 
fécond  is  much  ftrongér  than  that  of  the  flrlh 
The  term  of  crude  flux  is  applied  to  the  mixture 
of  nitre  and  of  tartar  in  whatever  proportions 
before  it  has  been  made  to  detonate. 

£4.  The  tartarous  acidulé  appears  to  be  capa« 
ble  of  uniting  with  moft  of  the  metals>  and  ef* 
peer  by  of  the  metallic  oxides,  without  being 
decompofed,  according  to  the  experiments  of 
Citizen  Monnet  and  the  academicians  of  Dijon. 
It  conftitutes  a kind  of  triple  faits.  Hitherto 
thofe  only  have  been  examined  with  atten- 
tion that  take  place  with  the  oxides  of  anti- 
mony, of  mercury,  of  lead  and  of  iron  ; either 
becaufe  thefe  compounds  prefent  a greater  num- 
ber of  remarkable  fadls,  or  becaufe  moil  of 
them  are  medicines  of  more  or  lefs  importance  ; 
that  which  merits  the  moil  attention  of  all, 
which  is  fo  generally  employed  that  it  might  be 

faid  to  conilitute  a kind  of  univerfal  remedy, 

%>  * 

is  its  union  with  the  oxide  of  antimony. 

2,5.  The  names  of  JUblated  tartar , antimoiii- 
ated  tartar , tartar  emetic , have  been  applied 
to  the  triple  faline  combination  of  the  tartar- 
ous acidulé,  and  the  oxide  of  antimony. 
Adrian  de  Mynflcht  was  the  firil  who  gave  an 
account  of  it,  in  1631.  Almoil  all  chemiils 
have  zealoufly  occupied  themfelves  with  it;  but 
none  of  them  have  examined  its  properties  with 
more  attention  than  Bergman.  Every  author 
and  every  pharmacopoeia  has  given  particular 
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proceffes  for  preparing  this  important  medicine. 
They  differ  from  each  other,  both  with  refpedt 
to  the  fpecies  of  oxide  of  antimony  which 
they  propofe,  with  refpeét  to  their  quantity, 
and  that  of  the  water,  or  of  the  tartarous 
acidulé,  and  laftly  with  refpeét  to  the  manner 
of  proceeding  in  its  preparation.  Bergman, 
in  his  Differtation,  has  given  a very  well 
conftructed  table  of  all  the  proceiTes  hitherto 
defcribed  for  this  preparation.  The  fublimed 
white  oxides  and  the  vitreous  fulphureous  oxides 
have  been  fucceflively  recommended.  Some 
have  preferibed  ebullition  with  the  tartarous 
acidulé  and  water  for  the  fpace  of  ten  or  twelve 
hours  ; others  have  indicated  only  an  ebullition 
of  half  an  hour.  Some  have  recommended  to 
evaporate  the  filtrated  lixivium  to  drynefs; 
others  have  preferibed  to  caufe  it  to  cryftallize, 
and  to  ufe  only  the  cryffals.  Accordingly  as 
thefe  different  proceffes  have  been  adopted  in 
different  pharmaceutical  laboratories,  faits  very 
different  in  their  nature  and  their  virtues  have 
been  obtained.  Thus  Geoffroy  by  examining 
different  flibiated  tartars,  found  them  to  con- 
tain from  one-eighteenth  to  upwards  of  one- 
fourth  of  their  weight  of  oxide  of  antimony. 
After  a great  number  of  trials,  mod  able  die- 
miffs  have  preferred  the  vitreous  fulphurated 
oxide  of  antimony,  or  the  glcifs  of  antimony , 
to  all  the  other  oxides,  as  it  is  one  of  the 
moft  foluble  by  the  tartarous  acidulé.  It  is 
boiled  with  an  equal  quantity  of  tartarous  aci- 
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dole,  both  reduced  to  powder,  in  a fufficient» 
quantity  of  water,  namely,  eigdit  or  ten  times 
their  weight,  till  the  acidulé  is  faturâted  ; there 
rifes  a confiderably  thick  fcum,  charged  with 
y ell  o with  or  brown  flakes,  which  are  a mixture 
of  fulphur,  of  tartrite,  of  lime,  and  of  a little 
oxide  of  antimony.  Frequently  this  fcum 
forms  a magma,  as  it  were  gelatinous,  which 
yields  a pyrophoric  refiduum  when  d-iftillecL 
The  liquor,  which  is  of  a very  clear  lemon 
colour,  is  filtrated  ; then  evaporated  with  a 
gentle  heat  till  a flight  pellicle  is  formed, 
and  fufferecl  to  cool  flowly  ; regular  cryftals  are 
formed,  which  are  extracted  from  it  at  feveral 
times  by  fucceflive  evaporations.  Some  che- 
mills  prefer  the  oxide  of  antimony  precipitated 
from  the  fublimed  muriate  by  water,  or  the  grey 
fulphurated  oxide,  for  this  preparation. 

c26.  This  compound  is  a triple  fait,  or  a tar- 
trite of  pot-afh  and  antimony,  which  cryftal- 
lizes  in  regular  tetrahedrons  or  triangular  py- 
ramids, or  in  octahedrons  more  elongated  than 
thofe  of  alum.  It  has  a flightly  metallic  and 
harfli  taite:  fire  decompofes  it,  difengages  from 
it  pyrotartarous  acid,  and  leaves  a coal  which 
contains  pot-alh  and  oxide  of  antimony,  and 
which  frequently  takes  fire  by  the  contadt  of  the 
air.  This  fait  efflorefces  in  the  air,  lofes  its  trans- 
parency, and  becomes  of  a dull  white  colour, 
very  brittle  and  pulverulent.  It  is  foluble  in 
eighty  parts  of  water  at  fifteen  degrees.  Boil- 
ing water  diffolv.es  above  one  half  more  of 
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3t  The  folution  (lightly  reddens  the  tincture 
of  turnfole.  The  earths  and  the  alkalis  1 e pa- 
rat  e from  it  a very  white  oxide  of  antimony  : 
the  alkaline  carbonates,  a carbonate  of  anti- 
mony in  final  1 needled  cryftals,  difpofed  in  rays. 
The  alkaline  fulphurets  and  the  hidro-fulphurets 
form  in  it  a precipitate  of  an  orange  colour, 
or  a fulphur  aurai  inn,  the  colour  of  which  ren- 
ders it  eafy  to  recognize  the  prefence  of  this 
antimoniated  fait.  The  juices  of  plants,  and 
efpecially  the  extractive  decodlions  of  the 
woods,  the  roots  and  the  barks,  precipitate 
the  folution  of  tartrite  of  po-t-aih  and  antimony 
into  a matter  of  a reddifh-yellow  colour,  which 
has  no  longer  an  emetic  quality  ; and  Citizen 
Berthollet  has  propofed  to  deftroy,  by  means  of 
a decodtion  of  Peruvian  bark,  the  bad  effedts 
of  this  fait  received  in  too  large  quantity,  or 
inconfiderately  into  the  ftomach.  Several 
metals,  and  particularly  iron,  decompofe  the 
tartrite  of  pot-afh  and  of  antimony,  and  preci- 
pitate the  latter  oxide.  Bergman  affects  that  it 
contains  nearly  a third  of  its  weight  of  anti- 
mony. > 

27.  The  tartarous  acidulé  may  be  combined 
in  two  ways  with  the  oxide  of  mercury  ; for  it 
has  only  a feeble  adiion  upon  this  metal,  of  which 
it  only  favours  the  oxidation  into  the  black 
hate,  or  the  (impie  extindfion.  The  fir  ft  conftfts 
according  to  the  procefs  of  Citizen  Monnet,  in 
treating  with  boiling  water,  fix  parts  of  tartar- 
ous  acidulé,  and  one  part  of  oxide  of  mercury 
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precipitated  from  the  nitric  acid  by  the  carbon- 
ate of  pot  afh.  The  filtrated  liquor  yields  by 
evaporation  fmall  cryftals  of  tartrite  of  pot-afh 
and  of  mercury.  However  this  fait  is  of  little 
permanency,  for  the  fame  author  aiferts  that  it 
is  fufceptible  of  being  decompofed  by  pure 
water.  The  fécond  method  confifts  in  pouring 
a folution  of  tartrite  into  the  nitric  folution  of 
mercury  ; but  here  only  a Ample  tartrite  of  mer- 
cury is  precipitated,  and  no  triple  fait  is  formed, 
as  in  the  preceding  cafe  ; the  compound  form- 
ed, belongs  therefore  to  the  hiftory  of  the  tar- 
tarons  acid,  not  to  that  of  the  acidulé. 

28.  A very  fenûble  aétion  takes  place  between 
the  tartarous  acidulé  and  the  oxides  of  lead. 
Rouelle  the  younger,  has  verified,  that  thefe 
oxides  have  the  property  of  decompofmg  the 
tartarous  acidulé,  of  taking  from  it  its  excefs 
of  acid,  and  of  uniting  with  it  into  a tartrite  of 
lead,  white,  pulverulent,  and  infoluble  ; of  leav- 
ing in  the  fupernatant  liquor  the  tartrite  of 
pot-alb,  which  exifted  in  the  tartarous  acid  : 
accordingly  this  chemift  has  employed  this  fa<5l 
for  confirming  the  pretence  of  pot-afh  in  this 
acidulé. 

29.  It  appears,  that  the  tartarous  acidulé 
eafily  attacks  copper  and  its  oxides,  and  that 
the  refait  is  a triple  fait  of  a fine  green  colour, 
fufceptible  of  cryftallization,  which  has  hitherto 
been  but  little  examined. 

* 

30.  Iron  is  one  of  the  metals  upon  which  this 
acidulé  afts  with  the  raoft  energy,  and  with 
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which  it  forms  feveral  compounds  defigned  for 
medicinal  ufe.  The  chalybeated  tartar  is  pre- 
pared by  boiling  in  92  parts  of  water,  four 
parts  of  iron  filings,  and  fix  parts  of  tartarous 
acidulé.  When  the  acidulé  appears  to  be  dif* 
folved,  the  liquor  is  filtrated  ; it  depofits  cryf- 
tals,  and  others  are  obtained  from  it  by  con- 
tinuing the  evaporation.  The  tartarized  tinc- 
ture of  Mars  is  the  product  of  a pafte  made 
with  fix  parts  of  iron  filings  fixteen  parts  of 
tartarous  acidulé,  and  a fufficient  quantity  of 
water,  which  is  left  at  reft  for  twenty-four 
hours,  and  is  afterwards  boiled  in  92  parts 
of  water  for  two  hours,  till  it  is  evaporated  to 
the  confidence  of  a fyrup,  one  part  of  alcohol 
being  added  at  the  end.  It  appears  that  this 
latter  medicine  is  not  a triple  fait,  as  Rouelle 
afterts,  but  that  the  pot-afh  exifts  in  it  in  a free 
Rate,  and  that  by  treating  it  with  the  acids  it 
affords  the  faits  which  that  alkali  always  yields. 
There  are  alfo  prepared  what  are  termed  ft  eel- 
balls  {boules  de  Mars),  by  putting  one  part 
of  fteel- filings,  and  two  parts  of  white  tartar,  in 
the  ftate  of  powder,  into  a glafs  veftel  with  a cer- 
tain quantity  of  fpirit  of  wine.  When  this  is 
evaporated,  the  mafs  is  pounded,  fpirit  of  wine 
is  added,  as  at  firft,  and  it  is  left  to  dry. 
This  procefs  is  repeated  till  the  mixture  be- 
comes fatty  and  tenacious  : it  is  then  formed 
into  balls. 
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31 . The  tar  tarons  acidulé,  under  the  form  of 
crude  tartar,  white  or  red,  is  employed  in  many 
of  the  arts,  efpecially  in  dyeing,  in  the  felting 
of  hats,  in  gilding,  in  docimaftic  proceffes,  &c. 
In  chemiftry  it  is  an  extremely  ufeful  fubftance, 
as  I have  already  fhown. 

52.  In  medicine,  the  purified  tartar,  or  the 
tartarous  acidulé,  is  much  employed  under  the 
name  of  cream  of  tartar , as  a refrigerant,  an 
antifeptic,  and  a gentle  purgative.  It  is  fre- 
quently rendered  foluble  by  the  addition  of  bo- 
rax, or  boracic  acid*  It  cannot  be  employed  as  a 
condiment,  on  account  of  its  difagreeable  tafte„ 
However  it  is  ufed  at  table  in  the  Northern 
countries,  where  it  is  faid  to  be  confumed  in 
large  quantities ^ Molt  of  the  produéis  or  the 
triple  faline  compounds,  formed  by  the  tartar- 
ous acidulé,  are  alfo  medicines  more  or  lefs  fer« 
viceable,  and  in  life* 
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Species  II. 

Variety  II. 

Of  the  Tar  tar  ous  Acid ' 

A.  Hiflory , Extraélion: 

ï.  SCHEELE  firft  taught  chemifts  the  means 
of  extracting  the  tartarous  acid  from  tartar,  land 
feparating  it  from  the  portion  of  pot-afh,  which  it 
contains  in  its  ftate  of  acidulé.  He  communi- 
cated his  procefs  to  M.  Retzius,  who  publiflied 
it  in  the  Memoirs  of  Stockholm  for  1770.  It 
is  the  firft  difcovery  that  is  known  of  this  able 
Swede.  Any  given  quantity  of  acidulous  tar- 
trite  of  pot-afh  is  diffolved  in  boiling  water; 
carbonate  of  lime  is  thrown  in  till  no  more 
effervefcence  takes  place,  and  till  the  liquor  no 
longer  reddens  the  fyrup  of  violets.  The  li- 
quor is  fuffered  to  cool,  and  filtrated  ; in  this 
manner  infoluble  tartrite  of  lime  is  feparated  in 
a white  powder,  which  remains  upon  the  filtre  ; 
it  is  then  evaporated,  and  by  evaporation  nearly 
the  half  of  the  weight  of  the  acidulé  employed  is 
extraéted  in  tartrite  of  pot-afh,  or  vegetable 
fait.  The  tartrite  of  lime,  being  well  wafhed, 
is  put  into  a large  glafs  cucurbit;  a quantity 
of  fulphuric  acid,  equal  to  that  of  the  chalk 
employed,  and  diluted  with  half  its  weight  of 

water, 
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water,  is  poured  upon  it.  This  mixture  is  di> 
gefted  in  a fand-bath  for  twelve  hours,  ftir- 
ring  it  from  time  to  time  with  a fpatula  of 
wood  or  glafs.  The  fulphuric  acid  feizing 
the  lime,  forms  a fulphate  which  is  precipitated 
in  the  place  of  the  infolnble  tart  rite,  and  the 
fupe matant  liquor  contains  the  tartarous  acid 
free.  This  is  decanted,  and  after  the  precipi- 
tate has  been  well  walhed,  and  this  lixivium 
mixed  with  the  fir  ft  liquid,  it  is  tried  by  the 
acetite  of  lead,  which  forms  in  it  a precipitate 
entirely  foluble  in  vinegar,  if  the  tartarous  acid 
be  pure,  hut  not  foluble,  if  it  be  mixed  with  fill- 
phuric  acid.  In  the  latter  cafe,  it  is  digefted 
again  upon  a little  tartrite  of  lime,  in  order  to 
take  away  the  fulphuric  acid  that  may  be  con- 
tained in  it.  It  is  then  evaporated,  and  a little 
more  than  one  third  of  the  weight  of  the  acidulé 
employed  is  obtained  in  concrete  tartarous 
acid. 

2.  It  is  probable  that  this  acid  exifts  pure  in 
fome  vegetables,  as  Citizen  Vauquelin  has 
found  about  one  fixty-fourth  of  it  in  the  pulp  of 
the  tamarind  ; but  it  is  fo  little  abundant,  and 
fo  much  enveloped,  as  it  appears,  that  we  can- 
not  yet  hope  to  find  means  of  obtaining  it 
in  a direct  way,  till  it  fliall  be  afcertainecl 
that  there  exift  plants,  or  parts  of  plants,  in 
which  it  is  contained  in  greater  abundance  than 
in  thofe  from  which  it  has  been  extracted,  or 
rather  which  have  hitherto  prefented  fome 
traces  of  it. 
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3.  Several  modern  cliemifts  have  fpoken  of 
the  converfion  of  fome  vegetable  fubftances, 
and  even  of  fome  vegetable  acids  into  tartarous 
acid  ; but  this  has  not  yet  been  confirmed  by 
experience  ; befides  which,  they  have  yet  pre- 
pared fo  little  of  it  by  this  artificial  procefs, 
that  it  has  not  hitherto  been  poffible  to  employ 
this  method  for  obtaining  the  acid  in  queftion* 

4.  It  is  to  be  obferved,  with  refpeét  to  the 
procefs  of  Scheele,  the  only  one  that  has  yet 
been  praétifed  for  obtaining  the  tartarous  acid 
free  and  pure,  that  lime  may  be  employed  in- 
ftead  of  chalk  ; and  that  then  all  the  tartarous 
acid  being  abforbed  by  this  earth,  we  obtain 
more  of  it  on  the  one  hand,  and  on  the  other 
there  remains  in  the  liquor  which  fwims  above 
the  tartrite  of  lime  only,  pure  and  cauftic  pot» 
afin  In  order  to  obtain  this  acid  fufftciently 
pure,  the  firft  cryftals  are  diffolved  again  in 
diftilled  water,  and  this  fécond  folution  is  eva- 
porated to  cryftallization. 

B.  Phyjical  Properties. 

5.  The  tartarous  acid  extracted  by  the  pro- 
cefs of  Scheele  has  the  form  of  cryftals,  moft 
frequently  in  very  fine  needles,  refembling 
hairs.  Bergman  has  reprefented  them  like 
leaves  collected  together  at  one  of  their  extre- 
mities, and  divergent  at  the  other.  Spiehnan 
and  Corvinus  have  obtained  cryftals  by  cooling, 
grouped  together  in  the  form  of  plates,  fome  in 

needles, 
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needles,  others  in  pyramids.  By  a (low  evapo- 
ration of  the  faturated  folution,  I have  ob- 
tained it  in  irregular  hexahedral  prifms,  but 
however  fufficiently  well  pronounced.  Slow 
and  fp  on  tan  eons  evaporation  yields  it  in  fquare 
plates  a little  rhornboidal  with  oblique  edges. 

6.  It  has  a very  acid  and  very  pungent 
tafte,  which  ftrongly  fets  the  teeth  on  edge, 
and  which  is  not  difagreeable,  like  that  of  the 
tartarous  acidulé.  Diluted  with  water,  it  has 
a tafte  refemhling  that  of  lemon-juice,  and 
may  be  employed  for  preparing  a good  lemon- 
ade. It  ftrongly  reddens  the  blue  vegetable 
colours,  and  is  not  fufible  without  alteration» 

» Mi 

♦ 

C.  Chemical  Properties . 

7.  When  expofed  to  the  lire  upon  ignited 
coals,  the  tartarous  acid  is  fufed,  becomes  black, 
emits  fumes,  fwelis,  exhales  a pungent  acid 
•vapour,  burns  with  a blue  flame,  and  leaves  a 
fpongy  coal,  in  which  are  found  feme  traces  of 
lime.  When  diftilled  in  a proper  apparatus, 
it  affords  water  charged  with  pyromucous  acid, 
coloured  oil,  much  carbonic  acid  and  carbonated 
hidrogen  gas  ; it  leaves  a voluminous  fwelled 
coal,  which  yields  no  pot-afh,  a certain  proof 
that  this  alkali  is  not  formed  at  the  expence  of 
the  principles  of  the  tartarous  acid  in  the  diftil- 
lation  of  the  tartarous  acidulé,  from  the  refults 
Qf  which  it  differs  only  in  the  abfence  of  am- 
monia 
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xnonia  in  its  produis  and  of  pot-afli  in  its  reii- 
duum.  Spielman  and  Corvinus  who  have  care- 
fully di frilled  four  ounces  of  this  acid,  concrete 
and  cryflallized  in  the  pneumato-chemical  ap- 
paratus, have  obtained  431  cubic  inches  of 
carbonic  acid  gas,  and  120  inches  of  carbonated 
hidrogen  gas. 

8.  Anion gh:  the  products  of  this  decompofh 
tion  of  the  tartarous  acid  by  fire,  that  which 
characterizes  it  the  molt,  and  belongs  to  it  in  a 
fpecific  manner,  is  the  acid  water  which  is  obtain» 
ed  in  the  fame  manner  as  from  the  acidulé.  This 
is  the  pyrotartarous  acid,  the  diftindtive  proper- 
ties of  which  I thall  here  enumerate.  The  tar- 
tarous acid  furnithes  more  of  it  than  the  aci- 
dulé ; it  amounts  to  at  leaft  one-fourth  of 
the  weight  of  the  hrft  ; it  is  a reddifh  liquor 
which  is  feparated  from  the  oil  by  the  funnel. 
It  cannot  be  rectified  by  di {filiation  without 
breaking  the  retort,  by  the  kind  of  explofion 
which  it  prefents,  according  to  the  academicians 
of  Dijon.  It  has  a flightly  four  tafte,  and 
produces  a difagreeable  imprcffioii  upon  the 
tongue.  It  is  ftrongly  empyreumatic  ; it  red- 
dens turnfolc,  but  not  the  tincture  of  violets  ; 
it  difen  scales  tpe  carbonic  acid  from  the  earthy 
and  alkaline  carbonates  with  energy  ; it  forms 
with  the  alkalis  foluble  and  cryifallizable  faits. 

Its  i aline  combinations  are  not  well  known, 
» n 3 
neither  are  thofe  which  it  is  capable  of  affording 

wi  th  the  ox  ides  of  the  metals  ; it  precipitates  the 

nitric  falution  of  filver  in  a white- grey  powder; 

that 
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that  of  mercury  in  a white  powder,  which  is 
but  flowly  depofited  ; that  of  lead,  likewife 
white.  The  attractions  of  the  pyro-tartar- 
ous  acid  are  not  yet  known  ; and  the  lit- 
tle that  is  hitherto  known  of  its  properties 
is  merely  fufficientto  diftinguilh  it  fiom  all  the 
other  acids,  and  to  Ihow  that  it  is  neither  the 
nitric  nor  the  muriatic  acid,  as  was  at  firft 
imagined  by  iome  chemifts.  It  is  only  evident 
that  this  acid  is  a fimple  modification  of  the 
tartarous,  that,  like  it  and  the  other  vegetable 
acids,  it  is  compofed  of  carbon,  hidrogen,  and 
oxigen,  and  that  it  differs  from  it  by  the  pro- 
portion of  its  principles,  and  efpecially  by  the 

larger  quantity  of  hidrogen. 

p 'phe  tartarous  acid  is  not  altered  by  the 
aftion  of  the  air  ; it  is  much  more  foluble  in 
water  than  its  acidulé,  as  Bergman  has  made 
afolution  of  it,  the  weight  of  which  was  to  that 
of  water  as  1230  to  1000.  It  is  obtained  fe~ 
parateand  cryftallized  by  the  evaporation  of  its 
water  of  folution,  whether  this  be  effeaed  by 
artificial  means,  or  fuffered  to  take  place  fpon- 
taneoufly.  This  folution  is  not  altered  nor 
decompofed  fpontaneoufly  except  when  it  is 
diluted  with  water;  when  concentrated,  it 
lofes  nothing  of  its  acid  nature  or  of  its  pro- 
perties. 

10.  Bergman  believed  that  the  tartaious 
acid  was  unalterable  by  the  powerful  mineial 
acids,  and  efpecially  by  the  nitric  acid;  but 
Mr,  Hermftaedt  has  effected  its  converfion  into 
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oxalic  acid,  by  diftiliing  it  feveral  times  fnc- 
ceffively  with  fix  times  its  weight  of  nitric 
acid  ; 360  parts  of  tartarous  acid  afforded  him 
560  parts  of  cryftaliized  oxalic  acid  ; which 
indicates  the  fixation  of  a large  quantity  of 
oxigen. 

1Î.  The  tartarous  acid  forms  with  barites  and 
lime  infoluble,  pulverulent,  white  faits,  which 
are,  however,  diffolved  by  the  aid  of  an  ex- 
cefs  of  their  acid,  and  are  decompofed  by  the 
mineral  acids.  Thefe  two  bafes  have  not  only 
more  attraction  with  the  tartarous  acid  than 
all  the  others,  but  Bergman  places  lnagnefia 
before  the  alkalis  in  his  table  of  eledive  at- 
tractions. The  tart  rite  of  lime  ferves,  as  we 
have  feen,  for  extracting  the  tartarous  add  by 
means  of  the  fulphuric  acid. 

12.  The  combination  of  the  tartarous  acid  with 
magnefia  and  alumine  yields  no  cryftallizable 
faits  but  gelatinous  or  gummy  malles.  Citizen 
Vauquelin,  by  examining  the  fulphate  of  ftrom 
tian  found  at  Bouvron  in  the  department  of 
la  Meurthe,  and  the  combinations  of  the  bafe 
which  he  has  extracted  from  it,  fays  that  the 
tartrite  of  ftrontian  formed  by  the  union  of  the 
muriate  of  this  earth  with  the  tartrite  of  pot- 
afh,  is  foluble,  and  cryftallizes  by  the  heat  of 
ebullition,  that  it  contains  52,88  of  ftrontian 
and  47, 12  of  acid. 

13-  When  we  unite  tartarous  acid  with  pot* 
afh,  foda  or  ammonia,  employing  a propor- 
tion of  the  bafe  lefs  than  is  required  for  its 

fatura- 
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faturation,  there  is  precipitated  in  the  three 
combinations  an  infoluble  acidulé,  which  each 
of  the  bafes  has  the  property  of  forming.  The 
differences  which  each  of  thefe  acidulés  prefents 
have  not  yet  been  examined  ; and  their  analogy 
has  only  proved  that  the  tartarous  acid,  in  its 
femi-faturation  by  each  alkali,  becomes  in- 
finitely lefs  foluble  than  the  acid  alone  is,  or 
its  entirely  faturated  combination  with  any  of 
thefe  three  alkalis.  Thefe  acidulés  all  refera- 
ble each  other  in  being  equally  decompofable 
by  the  powerful  acids,  all  which  have  lefs  at- 
traction with  the  alkalis  than  the  tartarous 
acid  has  with  the  firft  portion  that  unites  with 
it. v 

» . » . . 

14.  The  tartarous  acid,  combined  with  pot- 

all),  and  entirely  faturated,  forms  a foluble  fait, 
which  was  formerly  termed  foluble  tartar j or 
vegetable  fait , and  which  is  defignated  in  the 
new  nomenclature  by  the  name  of  tar  trite  of 
pot-ajh . We  have  feen  above  that  the  tartarous 
acidulé,  which  is  merely  tartrite  of  pot-afh 
with  excefs  of  acid,  affords  the  Tame  fait  by  the 
addition  of  pot-aih  : I have  already  indicated 
it,  and  have  announced  that  I fhould  lpeak  of 
it  in  the  hiftory  of  the  tartarous  acid.  I fhall, 
therefore,  here  explain  its  principal  properties. 
It  is  prepared  by  throwing  tartarous  acidulé  into 
a hot  folution.  of  carbonate  of  pot-aih  : a lively 
effervefcence  takes  place  by  the  difengagement 
of  carbonic  acid.  Acidulé  is  continued  to  be 
thrown  in,  till  the  liquor  is  faturated,  and  no 

longer 
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longer  produces  any  effervefcence  ; it  is  boiled 
for  the  fpace  of  about  half  an  hour  ; then  fil- 
trated, and  afterwards  evaporated  to  the  for- 
mation of  a pellicle,  and  fuffered  to  cool  flowly  ; 
cryftals  are  formed  in  it  in  long  fquares  ter- 
minated by  two  oblique  faces.  This  fait  has  a 
bitter  tafte  ; it  fufes,  fwells  and  blackens  upon 
ignited  coals.  It  yields  pyromucous  acid,  oil, 
and  much  gas  by  diftillation  ; it  leaves  a large 
quantity  of  alkali  in  its  coal;  it  attraels  in  a 
fmall  degree  the  humidity  of  the  atmofphere; 
and  is  ioluble  in  four  parts  of  water  at  forty  de- 
grees. Its  folution  when  kept  for  feme  time 
is  decompofed,  depofits mucous  flakes,  and  leaves 
oily  carbonate  of  pot-afh  in  the  water.  Lime, 
barites,  flrontian,  and  probably  magnefia  de- 
compofe  it.  The  three  lirfl  bales  form  in  it  an 
abundant  precipitate.  The  mineral  acids  fe- 
parate  from  it  the  excellive  portion  of  pot-alli 
beyond  the  fiate  of  acidulous  tartrite,  and  preci- 
pitate this  acidulé  from  its  folution  ; heated  with 
it  for  a long  time  and  violently,  they  take  from 
it  the  whole  of  the  pot-alli  by  altering  its  acid: 
it  decompofes  moft  of  the  metallic  feintions. 
The  tartarous  acid,  added  to  the  folution  of 
tartrite  of  pot-afh,  changes  it  into  tartarous 
acidulé  which  is  quickly  dcpofited  in  fmall 
cryftals. 

15.  The  faturated  combination  of  tartarous 
acid  and  foda,  or  the  pure  tartrite  of  foda,  is 
much  lefs  foluble  than  the  fait  of  Seignette  or 
the  triple  tartrite  of  pot-afh  and  foda  ; it  cryftal- 
Vql,  VII.  - A a lizes 
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lizes  in  very  fine  needles  or  in  thin  plates,  and 
not  in  large  prifms  of  eight  Tides  like  the  latter. 
Eefides  this  is  proved  not  to  be  the  real  fait  of 
Seignette  by  the  circumftance,  that  when  a 
folution  of  tartrite  of  pot-afh  is  mixed  with  a 
folution  of  this  pure  tartrite  of  foda,  provided 
that  both  have  been  concentrated  without, 
however,  cryftallizing,  we  immediately  obtain 
cryftals  of  this  fait  of  Seignette,  or  of  tartrite 
of  pot-afh  and  foda  in  prifms  of  eight  fides,  like 
thofe  of  this  triple  fait. 

lb.  The  ammoniacal  tartrite,  or  the  tartarous 
acid  faturated  with  ammonia  cryftallizes  well. 
This  bitter  fait  is  very  foluble  and  decompofable 
by  fire,  by  barites,  flrontian,  lime,  magnefia,  and 
the  two  fixed  alkalis.  The  powerful  acids  pre- 
cipitate  from  it  an  acidulous  ammoniacal  tar- 
trite. Its  folution  is  alfo  fpontaneoufly  decom- 
pofable with  the  aid  of  lime. 

17.  The  tartarous  acid  decompofes  all  the  al- 
kaline faits,  and  takes  from  them  the  portion  of 
pot-afh,  of  foda  and  of  ammonia  which  it  re- 
quires for  forming  acidulés.  It  precipitates 
the  nitrate,  the  muriate,  and  the  acetite  of  lime 
from  which  it  feparates  this  earthy  bafe.  It  is 
evident  that  it  is  by  no  means  fo  weak  as  was 
formerly  believed,  linee  it  has  more  ftrength 
than  the  mineral  acids. 

1 8%  There  are  but  very  few  metals  upon  which 
it  exerts  an  immediate  action  ; but  it  unites 
with  the  mod  of  their  oxides. 
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À . The  tartrites  of  arfenic,  of  tungften,  of 
tnolybdena,  of  chromium,  of  titanium,  of  ura- 
nium, of  cobalt,  and  of  nickel,  are  not  yet 
known. 

B.  It  forms  with  the  oxide  of  manganefe, 
from  which  it  difengages  a portion  of  the  oxi- 
gen,  a limpid  folution. 

C.  It  does  not  act  upon  antimony,  even 
with  the  aid  of  heat;  it  combines  well  with  its 
oxides,  efpecially  the  vitreous  fulphuret  or  gtafs 
of  antimony,  and  the  powder  of  Algaroth  ; it 
forms  a tartrite  of  antimony,  which  cryftal- 
lizes  but  very  little,  very  irregularly,  and  which 
yields,  for  the  greater  part,  a gelatinous  mat- 
ter : whence  it  follows  that  this  combination, 
fo  different  from  the  antimoniated  tartrite 
of  pot-afh,  cannot  be  fubflituted  in  its  place. 

D.  It  has  no  effect  upon  bifmuth,  but  it 
takes  its  oxide  from  the  nitric  folution,  and 
forms  a tartrite  of  bifmuth  precipitated  in  a- 
white  and  infoluble  powder. 

E.  The  tartarous  acid,  when  triturated  dry 
or  liquid  with  mercury,  favours  its  extindtion, 
or  its  oxidation  into  the  black  hate.  It  unites 
with  its  red  oxide  which  it  whitens;  it  decom- 
pofes  and  precipitates  the  nitrate  of  mercury, 
and  forms,  with  its  oxide,  an  infoluble  tartrite 
of  mercury,  which  quickly  becomes  yellow  by 
the  contadt  of  the  air  and  of  light.  It  adts 
neither  upon  the  fulphate  nor  the  muriate  of 
this  metal. 

F.  It  attacks  zinc  in  an  adtive  and  powerful 
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manner,  which  prefents,  by  its  contact  a rapid 
effervefeence  and  difengagement  of  hidrogen 
gas.  The  tartrite  of  zinc  which  is  formed  has 
not  yet  been  examined. 

G*  It  has  no  direéi  aétion  upon  tin,  or  upon 
lead,  though  it  appears  to  combine  with  their 
oxides.  It  whitens,  by  mere  contact,  the  red 
oxide  of  lead.  It  decompofes  and  precipitates 
the  nitrate  and  the  muriate  of  the  latter  metal 
into  a white  infoluble  tartrite* 

H.  It  acts  upon  iron  as  upon  zinc,  diffolves 
it  with  effervefeence  and  difengagement  of 
hidrogen  gas,  and  affords  a red  folution  which 
affumes  the  form  of  a gelatinous  mafs  without 
cryftallizing.  Poured  into  the  folution  of  ful- 
phate  of  iron,  it  does  not  precipitate  it  ; but 
when  the  mixture  is  heated,  according  to  M. 
Itetzius,  it  feizes  the  portion  of  oxide  which 
detaches  itfelf  from  this  fait,  and  forms  with  it 
lamellated  cryftals,  little  foiuble,  which,  ac- 
cording to  the  fame  ehemift,  are  not  precipita- 
ted by  the  pruffiates,  unlefs  acid  of  nitre  is 
added. 

/.  Without  fenfibly  altering  copper  by  its 
firft  contaél,  it  unites  with  its  oxides  and  forms 
a fait  of  little  fol ability,  of  a green  colour.  Mr. 
Parker  has  obferved  fmall,  green,  irregular  cryf- 
tals formed  at  the  bottom  of  the  nitric  and  mu- 
riatic folutions  of  copper,  into  which  he  had 
poured  tartarous  acid,  which  had  produced  no 
fenfible  effect  at  the  firft  moment  when  it  was 
mixed  with  them. 
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K . It  does  not  attack  filver,  or  gold,  or  pla- 
tina,  nor  does  it  precipitate  the  nitric  folution 
of  the  firft,  or  the  nitro-muriate  of  the  fécond. 
However,  the  fat u rated  faits  eifedt  thefe  preci- 
pitations,  like  that  of  all  the  other  metallic 
faits,  by  a double  attraction. 

L.  In  general  all  the  metallic  tartrites,  moil 
of  which  are  pulverulent  and  little  foluble,  yield 
pyrotartarous  acid  by  diftillation,  are  decom- 
pofed  by  the  earths  and  the  alkalis,  form  many 
triple  tartrites,  by  the  addition  of  a fmall  pro- 
portion of  the  latter,  and  always  yield  their  oxides 
to  the  fulphuric  acid,  fometimes  to  the  muria- 
tic, rarely  to  the  nitric.  None  of  them  have 
yet  been  employed. 

19.  The  tartarous  acid  is  one  of  the  ilrongeft 
vegetable  acids;  it  yields  only  to  the  oxalic 
acid.  Compared  with  the  other  vegetable  acids, 
it  appears  more  efpecially  to  differ  from  them 
by  the  proportions  of  its  principles,  and  efpe- 
cially by  that  of  the  carbon.  Citizen  Vauque- 
Lin  and  myfelf  have  found  in  our  analyfes,  that 
100  parts  of  this  acid  contain  70,5  of  oxigen, 
19  of  carbon,  and  10,5  of  bidrogen.  Hence  it 
appears  to  follow,  that  in  order  to  convert  it 
into  oxalic  acid,  it  is  only  requifite  to  take 
from  it  6 parts  of  carbon,  and  to  add  to  it  6,5 
of  oxigen,  without  at  all  changing  its  propor- 
tion of  bidrogen,  which  is  the  fame  as  in 
the  oxalic  acid. 

%D.  Ufes. 
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20.  Not  much  ufe  has  has  yet  been  made  of 
the  pure  tartarous  acid,  though  known  fmce 
1770:  it  has  hitherto  been  prepared,  aim  oft  ex- 
*clufively,  in  the  laboratories  of  chemiftry,  in 
order  to  determine  its  properties  and  nature.  It 
may,  however,  be  employed  as  a cooling,  anti- 
feptic,  and  antifebrile  drink  ; and,  in  the  JVar 
of  Liberty , a pretty  confiderable  and  very  ad- 
vantageous ufe  was  made  of  it  in  the  mili- 
tary hofpitals  of  the  French  Republic.  Diluted 
with  water,  and  fweetened  with  fugar  or  honey* 
it  forms  a very  agreeable  and  wholefome  kind 
of  lemonade  — a convincing  proof  that  the 
faint  and  unpleafant  tafte  of  the  tartarous 
acidulé  depends  inti  rely  upon  its  femi-faturation 
with  pot-afli.  As  this  acid  may  become  fo  ufe- 
fui  an  objed,  it  is  effential  to  add  an  improve- 
ment, finall  indeed,  but  ufeful,  to  the  art  of 
refining  the  tartar,  to  that  of  preparing  pharma- 
ceutically its  fali  ne  and  medicinal  combinations. 
It  has  been  feen  that  there  is  feparated,  in  thefe 
operations,  at  leaft  0,07  of  cream  of  tartar, 
and  confequently  a much  larger  quantity  of 
tartrite  of  lime  in  an  infoluble  powder,  or  a 
vifeous  pafte  of  tartar,  and  that  this  matter  has 
been  well  examined  by  Citizen  Vauquelin.  It 
will  henceforth  be  advifable  to  colled  it  in  the 
abovementioned  operations,  to  wadi  it  well,  to 
treat  it  with  the  lulphuric  acid  diluted  with 
water,  and  to  extra d from  it  the  pure  tartarous 
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acid,  which  will  be  eaftly  kept,  and  exhibited 
in  the  folid  and  cryftalline  form,  or  by  giv- 
ing it  the  nature  of  a fyrup  with  the  addition  of 
fugar,  it  may  be  fubftituted  in  place  of  the  fyrup 
of  lemons. 

Section  IV. 

Of  the  Third  Genus  of  Vegetable  Acids , or  of 
the  Empyreumatic  Acids . 

1.  I HAVE  already  fhown  that  a great  num- 
ber of  vegetable  fubftances,  heated  in  clofe 
veffels,  yield  by  diftillation,  acid  liquors  which 
did  not  exift  in  thefe  fubftances  previous  to  the 
aétion  of  the  fire,  and  that  this  agent  really  pro- 
duces them.  It  is  not  neceffary  here  to  return 
to  the  explanation  of  this  phenomenon,  or  to 
repeat,  that  it  is  by  a change  amongft  the  prin- 
ciples, and  by  a particular  combination  between 
the  hidrogen,  the  carbon,  and  the  oxigen,  that 
this  production  of  the  empyreumatic  acids  takes 
place. 

2.  It  is  more  effential  to  remark  that  thefe 
acids,  though  different  from  each  other,  have,  ne- 
ver the!  els,  lb  me  generic  characters  by  which  they 
approximate  to  each  other.  They  derive  thefe 
characteriftic  properties  from  the  very  nature  of 
the  phenomenon  which  has  given  rife  to  them; 
they  have  all  a burned  tafte,  a particular  fetid 
acrimony,  which  chemifts  long  termed  Empy- 
reuma . It  is  manifeftly  the  fame  as  that  which 

diftinguifhes 
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diftinguifhes  the  oils  produced  by  diftillation, 
which  are  alfo  defignated  by  the  expreffion  of 
empyreumatic  oils.  We  alio  fee  that  the  fub- 
ftances  that  afford  thefe  acids  are  at  the  fame 
time  fufceptible  of  yielding  empyreumatic  oil, 
and  that  the  fubftances  which  yield  no  oil  do 
not  furnifh  acids.  It  is  in  this  manner  that 
the  citric  acid,  and  efpecially  the  oxalic  acid, 
which  prefent  no  trace  of  oil  in  their  diftillation, 
like  wife  prefent  none  of  acid,  whilft  the  tartar- 
pus  acid,  from  which  a very  fenfible  quantity 
of  oil  is  extracted,  yields  at  the  fame  time  pyro- 
tartarous  acid. 

3 . Hitherto  only  three  empyreumatic  acids 
are  known  ; though  it  is  very  probable  that 
feveral  others  will  be  found  by  examining  well 
the  products  of  a greater  number  of  vegetables 
than  has  hitherto  been  done,  efpecially  when 
we  reflect  that  chemifts,  whofe  attention  has 
long  been  engaged  by  the  property  which 
vegetable  fubftances  poffefs  of  affording  acid 
liquors  by  diftillation,  have  thought  it  one  of 
the  characters  the  molt  proper  for  diftinguifhing 
thefe  matters  from  the  animal  fubftances. 

The  three  fpecies  of  empyreumatic  acids 
hitherto  known,  are  the  pyromucous , the  pyro - 
tar  tarons. , and  the  pyroligneous  * 

* Though  thefe  acids  are  now  known  to  be  the  acetous 
flightly  altered  by  oil,  I have  not  thought  fit  to  omit  the  fub- 
fequent  lpecies.  See  appendix. 
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Species  L 
Pyromucous  Acid 

I.  I HAVE  already  defcribed  this  acid  in  the 
hiftory  of  the  mucous  bodies  and  fa  gar  to  which 
it  belongs,  as  a confiant  produdt  of  the  adtion 
which  fire  exerts  upon  them.  I fliall  here  re- 
peat nothing  concerning  its  properties,  except 
what  may  ferve  to  characterize  it,  by  comparing 
it  with  the  two  others,  and  what  belongs  to  its 
formation.  Both  thefe  confiderations  muft  con- 
duct us  to  a better  knowledge  of  the  nature  of 
its  produdts,  and  the  charadters  by  which  they 
approach  to,  or  are  removed  from  the  other 
genera  of  thefe  compounds. 

/ 2.  As  to  the  origin,  or  the  formation  of  the 
pyromucous  acid,  by  collediing  under  the  fame 
genus  the  different  immediate  materials  of  ve- 
getables which  afford  this  fpecies  of  acid  by 
diftillation,  or  the  adtion  of  fire  in  general, 
gum,  the  mucilages,  the  faccharine  fubltances, 
and  the  amilaceous  fecula,  we  fee  that  they  have 
four  very  diftindt  and  very  remarkable  proper- 
ties : the  firft,  that  they  are  fweet,  taftelefs  or 
infipid  ; the  fécond,  that  they  form,  with  hot 
or  cold  water,  gelatinous  bodies  ; the  third, 
that  they  contain  and  yield  much  coal  in  their 
analyfis  ; the  fourth,  that  they  are  all  converted 
into  malic  and  oxalic  acids,  and  fome  of  them 
at  firft  into  mucous  or  fachladlic  acid.  It  is 

very 
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very  evident,  that  thefe  four  properties  agree 
well  with  that  of  affording  pyromucous  acid, 
that  they  depend  upon  the  fame  caufe,  upon 
the  fame  primitive  compofition,  upon  a very 
near  relation  between  the  proportions  of  their 
elements. 

3.  The  pyromucous  acid  is  characterized  by 
its  reddifh  or  brown  colour,  its  pungent  tafte, 
which,  though  empyreumatic  in  general,  is  dif- 
ferent from  that  of  the  two  other  acid  products 
of  fire,  its  fmell  equally  diftinCt  and  particular, 
its  property  of  ftaining  the  fkin  red,  the  faits 
which  it  forms  with  the  different  bafes,  its  at- 
tractions for  thofe  bales,  and  the  coaly  mark 
which  it  always  leaves  upon  the  veffels  in  which 
it  is  heated.  It  cannot  be  doubted  that  it  con- 
flits of  carbon  and  hidrogen  combined  with 
oxigen,  though  the  proportions  of  thefe  prin- 
ciples are  yet  unknown.  It  is  known  that  by 
its  laft  decompofition  it  yields  water,  carbonic 
acid,  and  infulated  coal. 


Species  II. 

Pyrotartarous  Acid. 

1.  THE  tartarous  acidulé,  and  the  acid  which 
is  extracted  from  it,  afford,  as  I have  already  men- 
tioned, a particular  acid  by  diftillation,  and  this 
acid  has  no  more  analogy  with  that  from  which 
it  proceeds,  than  is  found  between  the  pyromu- 
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cous  acid  and  the  fubftances  which  furnifli  it.  I 
have  indicated  the  characters  of  this  empyreu- 
matie  acid  ; we  have  feen  that  its  fmell,  its 
tafte,  and  efpecially  the  faits  which  it  forms 
with  the  earthy,  alkaline,  and  metallic  bates, 
diftinguifli  it  from  all  others,  and  have  induced 
ehemifts,  at  all  times,  to  acknowledge  it  as 
a particular  product. 

Q.  What  is  very  remarkable  in  the  production 
of  this  pyrotartarous  acid,  is  that  it  is  furnifhed 
only  by  the  tartarous  acid,  and  by  the  com-» 
pounds  into  which  it  enters.  The  caufe  of  this 
phenomenon,  by  which  the  pyrotartarous  acid 
alfo  differs  greatly  from  the  pyromucous,  will 

be  found  when  the  analyfis  of  thefe  two  acids 

%/ 

fhall  be  made,  and  the  proportion  of  the  prin- 
ciples that  enter  into  their  compofition  deter- 
mined. 

Species  III. 

Pyroligneous  Acid» 

1.  THE  pyroligneous  acid  refembles  the  py- 
rotartarous acid  in  the  circumftance  that  there 
is  only  one  particular  vegetable  fubftance  that 
furnifhes  it  by  the  action  of  the  fire  : this  is  the 
ligneous  matter,  or  wood,  as  its  name  exprelfes. 
I fhall  not  treat  farther  concerning  this  acid  in 
this  place,  as  its  hiftory  ought  to  be  placed 
under  that  of  the  ligneous  matter  to  which 
it  belongs.  I Hi  al  1 only  obferve,  that  the  pyro- 
ligneous 
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ligneous  acid,  afforded  by  all  diftilled  woods,  is 
well  chara<5terized  by  its  particular  fmell,  its 
colouring  property,  and  the  faits  which  it  forms 
with  the  earths  and  alkalis.  The  difference 
of  this  acid,  from  the  two  preceding,  depends 
upon  the  primitive  nature  of  the  ligneous  fub- 
ftance,  which  is  very  different  from  that  of  the 
mucilages  and  the  tartarous  acid. 


Section  V. 

Of  the  Fourth  Genus  of  Vegetable  Acids  ; or 
of  the  Factitious  Acids , which  have  not  hi- 
therto been  found  in  Nature. 

I.  IN  the  ingenious  method  of  treating  the 
vegetable  fubftances  by  the  powerful  acids,  and 
efpecially  by  the  nitric  acid,  difcovered  in 
1 776,  by  the  illuflrious  Bergman,  thefe  fub- 
fiances  are  converted  into  feveral  acids,  which 
did  not  previoufly  exift,  and  I have  fhown  that 
this  converfion  is  owing  to  the  change  of  the 
proportion  of  the  principles,  occahoned  by  the 
oxigen  of  the  acid,  which  feizes  the  vegetable 
fubftance.  In  this  mode  of  action,  which  is 
explained  by  the  pneumatic  doctrine,  there  are 
two  kinds  of  acid  formed  ; the  one  are  entirely 
fimilar  to  the  acids  found  in  the  vegetables  ; the 
others,  on  the  contrary,  are  altogether  different 
from  thofe  which  are  found  in  the  different  ve- 
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getabîe  fubftances,  or  at  leaft  from  thofe  that 
have  hitherto  been  found,  for  we  mull  not  con- 
found the  limits  of  art  with  thofe  of  nature. 
Thefe  form  the  fourth  genus  which  I diftin* 
guifffi 

2.  It  is  not  difficult  to  conceive,  from  what 
I have  hitherto  ffiown,  that  they  derive  their 
origin  from  a matter,  or  from  fome  matters 
originally  different  from  thofe  which  afford 
the  following  ; and  in  fa£t  one  of  them, 
though  it  may  proceed  from  feveral  analogous 
matters,  has  however,  in  fome  meafure,  a ft  riel 
limit  of  formation  ; this  is  the  mucous  or  fach- 
ladtic  acid  ; the  two  others  are  produced  feve- 
rally  by  one  of  the  particular  matters,  which  are 
termed  immediate  materials  of  vegetables  ; the 
one  with  camphor,  which  on  that  account  is 
termed  camphoric  acid  ; the  other  with  the 
cork  or  the  epidermis  of  the  barks,  which  I 
term  in  general  fuber  ; and  on  account  of  this 
origin  the  acid  is  termed  the  fuberic  add ’ 


Species  L 
Mucous  Acid . 

1.  I HAVE  already  given,  in  the  hiftory  of 
gum,  an  account  of  the  properties  of  the  mu- 
cous, or  fachlaétic  acid;  without  returning 

again 
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again  to  what  I have  faid  concerning  It,  I con^ 
tent  myfelf  with  repeating  that  the  infipid 
mucilages  are  the  only  fubftances  that  furnifh 
this  acid,  which  was  firft  difcovered  by  Scheele, 
and  which  he  for  fome  time  thought  to  be 
peculiar  to  the  fugar  of  milk  ; that  the  fac- 
charine  matter  does  not  furnifh  it  by  the  aCtion 
of  the  nitric  acid,  and  that  it  is  diftinguifhed 
from  all  the  other  artificial  acids  by  its  pulve- 
rulent hate,  its  little  folubility,  its  weak  tafte, 
and  by  its  faline  compounds. 

2.  The  exaCt  proportion  of  its  principles  has 
not  yet  been  afcertained,  nor  is  it  known  how 
far  it  differs  in  this  refpeCt  from  all  the  other 
vegetable  acids.  It  may  be  fuppofed  to  con- 
tain a very  large  proportion  of  carbon,  and  that 
to  the  fuperabundance  of  this  principle  are  to 
be  afcribed  its  dry  fiate,  its  infipidity,  its  info- 
lubility,  its  inalterability,  and  all  the  other 
properties  by  which  it  is  characterized. 

It  is,  therefore,  an  acid  hitherto  too  little 
known,  and  which  deferves  to  be  examined  with 
great  care,  efpeeially  in  its  comparifon  with  the 
other  fpecies  of  acids  with  binary  radicals,  with 
hidrogenated  carbon,  or  carbonated  hidrogen. 
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Camphoric  Acid . 

i.  THIS  is  never  formed  except  at  the  ex- 
penfe  of  camphor;  I refer  its  hiftory  to  that  of 
this  fubftance  ; I ihall  here  only  obferve,  that 
being  produced  by  a ftrong  and  long  continued 
action  of  nitric  acid,  it  enjoys  properties  well 
charaéterized  as  a peculiar  acid  ; that  it  ap- 
proaches in  its  nature  to  the  benzoic  acid,  with 
which  it  has  even  been  confounded  by  feveral 
modern  çhemifts  ; but  that  it  would  differ  from 
it,  had  it  no  other  diltinétive  property  than  that 
of  not  being  feparated  from  its  folution  in  al- 
cohol by  water,  whiift  the  benzoic  acid  is  very 
eafdy  feparated  in  this  manner»  Befides  which 
I dial!  hereafter  £how  it  to  poffefs  many  other 
charadleriftic  properties. 


Species  III, 

Suberic  Acid . 

« 

1.  THE  fame  is  the  cafe  with  the  fuberic 
acid,  the  conftant  production  of  the  action  of 
the  nitric  acid  upon  cork  : when  once  formed,  it 

enjoys 
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enjoys  properties  which  diftinguiili  it  from  all 
other  artificial  acids.  Its  fmell,  its  decompo- 
fition  by  fire,  its  manner  of  feparating  from  a 
fatty  lubftance  at  the  moment  when  it  is 
formed,  are  characters  well  pronounced,  and 
well  diftinCtive  of  its  fpecies,  not  to  mention 
other  individul  properties  belonging  to  it,  of 
which  I fhali  treat  hereafter. 


Section  VI 

Of  the  Fifth  Genus  of  Vegetable  Acids  ; or  of 
the  Artificial  Acids  refembling  thofe  of 
Nature • 

1.  I CANNOT  dwell  too  much  upon,  or 
revert  too  often  to  the  important  difcovery  of 
artificial  acidification,  and  the  approximation 
which  exifts,  if  not  between  the  procédés,  at 
leaf!  between  the  refults  of  the  efforts  of  art, 
and  of  the  operations  of  nature.  It  is  ex- 
tremely ftriking  in  the  converfion  of  the  not 
acid  vegetable  matters  into  acid  fubltances,  per- 
fectly fimilar  to  thofe  created  by  vegetation. 
This  identity  proves  that  the  change  that  has 
taken  place  in  thefe  matters,  at  the  time  of 
their  artificial  tranfition  into  the  Hate  of  acids, 
is  the  fame  as  that  which  they  experience  in 
nature. 


2.  Three 
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2.  Three  vegetable  acids  formed  by  the  ef- 
forts of  art  have  been  difcovered  : befides  the 
oxalic  acid,  which  was  at  firft  termed  acid  of 
fugar,  and  found  perfectly  analogous  to  that 
of  forrel,  &c.  the  malic  and  the  tartaraus  acids 
have  been  enumerated  in  this  order.  I Xhall 
here  fay  a few  words  concerning  each  of  thefe 
factitious  acids,  of  which  Ï have  already  fpok.en, 
or  which  I have  deferibed  as  native  acids. 


Species  X. 

_ ' f * 

Factitious  Malic  Acid, 

1.  SCHEELE  was  the  firft  who  alferted  that 

he  had  converted  the  inhpid,  or  not  acid  vege- 
table fubftances  into  malic  acid.  He  even 

found  that  all  thole  that  yielded  oxalic  acid 

4/ 

by  the  nitric  acid,  were  at  the  fame  time 
capable  of  furnifhing  malic  acid.  Mr.  Herns- 
ftaedt  has  lince  confidered  the  factitious  malic 
acid  as  a kind  of  preliminary  to  the  oxalic  acid, 
as  on  the  one  hand  it  is  produced  at  the  fame 

time  with  it,  and  on  the  other  capable  of 

pafting  to  the  ftate  of  oxalic  acid. 

2.  Since  the  time  of  Scheele,  it  has  been  dif- 
covered that  the  oxigenated  muriatic  acid  pof- 
felfes  the  property  of  converting  the  inhpid 
vegetable  fubftances  into  malic  acid  much 

Vom  VII.  B b more 
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more  fpeedily  than  is  done  by  the  nitric  acid, 
that  this  converfion  is  more  permanent,  that  it 
paffes  lefs  eafily  into  the  ftate  of  oxalic  acid, 
than  when  it  is  produced  by  the  aétion  of  the 
nitric  acid.  It  is  fufficientto  throw  gum  in  the 
ftate  of  powder  into  the  liquid  oxigenated  mu- 
riatic acid,  and  to  ftir  it  therein  for  fome  time* 
in  order  to  convert  it  into  malic  acid. 


Species  II. 

1.  THE  opinion  of  the  poffibility  of  form« 
ing  the  tartarous  acid  artificially,  refis  upon 
the  authority  of  Meffrs.  Crell  and  Hermftaedt. 
They  have  afferted  that  they  have  fucceeded 
in  effeéting  this  decompofition  by  means  of  the 
nitric  acid;  but  no  chemifi  has  fpoken  of  it 
fince,  or  confirmed  their  firft  refult.  The 
poffibility  of  the  circumftance,  however,  can- 
not be  denied,  unlefs  we  have  exa 6i  experi- 
ments to  oppofe  to  their  affertion  ; and  there  is 
nothing  to  oppofe  the  poffibility  of  this  acid 
being  formed  by  the  efforts  of  art,  as  feveral 
others  are  formed. 


Species 
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' Species  IIL 

Factitious  Oxalic  Acid 

1.  OF  all  the  acids  that  exift  in  nature,  this 
is  the  moft  ealily  and  mod  abundantly  imitated 
or  fabricated  by  art»  Befides  the  mucus  and 
the  fugar,  whofe  converfion  into  this  acid  by 
means  of  the  nitric  acid  I have  already  indi- 
cated, we  lliall  fee  hereafter,  that  a great  num- 
ber of  vegetable  and  animal  fubftances  equally 
polfefs  the  property  of  furnifliing  it  by  the 
aCtion  of  the  fame  acid.  X have  already 
fully  examined  its  properties,  X Hiall  here  only 
add  its  mod  didinCtive  characters  founded  upon 
its  crydallizability,  its  rapid  decompofition  into 
water  and  carbonic  acid,  its  attraction  for  lime 
fuperior  to  that  of  all  the  other  acids,  and  the 
infoluble  fait  which  it  forms  with  this  bafe* 
whether  it  be  combined  with  it  in  an  immediate 
manner,  or  whether  it  takes  it  away  from  any 
other  acid. 
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Section  VII. 

Of  the  Sixth  Genus  of  Vegetable  Acids  ; .or 
of  the  Acids  produced  by  Fermentation. 

1.  NOTHING  is  more  common  than  to  fee 
vegetable  matters  become  fpontaneoufly  acid, 
by  a proper  intefline  motion  of  their  own  fub- 
fiance.  Befides  the  amylaceous  fecula,  the  vi- 
nous liquors,  & c.  the  ftalks,  the  leaves  mace- 
rated in  water,  fpeediiy  affume  the  acid  nature; 
and  the  roots  undergo  the  fame  alteration.  Thefe 
are  real  fermented  acids  that  are  formed  under 
thefe  circumflances,  and  there  has  even  been 
deduced  from  their  formation  a well-marked 
charaéter  of  the  vegetable  fubftances,  by  calling 
them  acefcent. 

2.  Not  with  handing  the  multiplicity  of  ve- 
getable fubltances  that  become  acid  by  fermen- 
tation; notwithstanding  the  very  natural  pre- 
fumption  which  leads  us  to  believe  that  feveral 
different  acids  are  formed  by  this  inteftine  mo- 
tion, only  two  acids  have  yet  been  diflinguifhed 
amongfl  thefe  produfts.  And  one  of  the  two, 
the  acetic  acid,  is  merely  a modification  of 
the  acetous. 
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Species  I. 

Acetous  Acid. 

L AS  the  properties  of  this  acid  will  be 
explained  in  detail  in  the  article  concerning 
the  acid  fermentation,  I lhall  content  myfeli 
in  this  place  with  obferving  that  this  acid  is  not 
conftantly  the  product  of  fermentation  ; that 
it  is  not  always  the  effiedt  of  the  fournefs  of 
wine  ; but  that  it  frequently  proceeds  from 
the  alteration  produced  in  vegetable  fubfiances 
by  the  fulphuric  or  muriatic  acid. 


Species  IL 
Acetic  Acid \ 

L THOUGH  the  acetic  acid,  the  hiftory  of 
which  will  follow  that  of  the  preceding,  is 
ranked  here  as  a produdt  of  fermentation,  it  is 
merely  a confequence  of  acidification,  and  it  fuc- 
ceeds  the  formation  of  the  acetous  acid  ; from 
which,  as  fhall  be  fliown  hereafter,  it  differs 
only  by  a particular  modification. 
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Article  VIII. 

Of  the  Fifth  of  the  immediate  Materials  of 
Vegetables  : of  the  Fecula. 

A.  Situation. 

1.  HIE  name  of  fecula  is  applied  in  che«* 
miftry  to  the  dry,  pulverulent  and  efpecially 
white  matter,  which  is  precipitated  from  water 
in  which  feveral  parenchymas  of  vegetables 
have  been  beeped.  Though  this  name  has  alfo 
been  given  to  the  fibrous  fubftances  which  im- 
pair the  tranfparency  of  the  exprefied  juices  of 
plants,  after  the  Latin  word fœxfceces  ( ordure )> 
and  though  it  is  in  conformity  with  this  expref- 
iion  that  the  juices  are  faid  to  be  defecated , in 
order  to  deprive  them  in  fa 61  of  their  fecula,  yet 
thefe  remains  of  vegetable  fibres,  which  belong 
to  the  ligneous  matter,  are  at  prefent  no  longer 
confounded  with  the  fecula  properly  fo  called. 
On  this  account  it  has  been  propofed  to  defig- 
mate  this  by  the  expreffion  of  amylaceous  fecula , 
becaufe  fiarch  is  in  fa6t  the  firfi  and  the  moft 
known  of  thefe  fubftances. 

2.  The  fecula  properly  fo  called,  or  the  amy- 
laceous fecula,  is  met  with  in  different  organs 
of  vegetables  ; it  exifts  in  all  the  tuberous  roots, 
fech  as  thofe  of  the  potatoe,  of  the  orchis,  of 
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brlony  of  manioc,  8c c.  It  is  evident  that 
the  clafs  of  thefe  feculent  roots  muft  be  extre- 
mely  numerous  and  varied,  and  that  in  general 
we  may  recognize  them  by  their  brittle,  feemingly 
granulated  parenchyma,  eafy  to  be  bruifed,  and 
reduced  into  a foft  pafte  under  the  finger,  and 
prefenting  in  this  pafte,  when  expofed  to  afirong 
light  or  to  the  rays  of  the  fun,  a brilliant,  filky, 
or  filver-like  texture.  We  may  alfo  convince 
ourfelves  of  the  exiftence  of  the  fecula  in  roots, 
by  the  property  which  they  have,  when  they 
have  been  bruifed,  of  giving  to  water  in 
which  they  are  agitated  a milky  opacity,  as 
I fhall  foon  Ihow  more  fully.  Laftly,  thefe 
roots,  more  or  lefs  charged  with  fecula,  are 
alfo  characterized  by  the  property  of  becoming 
brittle,  and  more  or  lefs  tranfparent,  when  they 
are  dried,  either  by  expofure  to  the  rays  of 
the  fun,  or  by  the  heat  of  a moderately  warmed 
ftove. 

3.  There  are  fome  ftalks  of  plants,  or  rather 
trunks  of  trees,  which  contain  a more  or  left 
confiderable  quantity  of  fecula,  fuch  is  efpe- 
cially  the  trunk  of  the  palm  tree,  and  undoubt- 
edly of  a much  greater  number  of  trees  or  plants 
which  are  not  yet  known,  and  which  furnifii 
in  fome  climates  an  abundant  nutriment  to  men 
and  animals.  There  are  as  yet  only  fome  fpe- 
cies  of  the  palm,  and  efpecially  the  trunk  of 
the  cycas  circinnalis , from  which  the  nations 
of  Afia  known  by  the  European  travellers  and 
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philofophers  derive  a confiderable  quantity  of 
fecula,  as  I fhall  fhow  hereafter. 

4.  In  the  enumeration  of  the  vegetable  parts 
which  afford  fecula,  I muft  not  omit  obferv- 
ing  that  none  of  it  is  extracted  either  from 
the  leaves  or  the  flowers,  and  that  what  is  fome- 
times  termed  fecula,  and  is  feparated  from 
the  juice  of  the  firft  of  thefe  organs,  is  only  a 
detached  portion  of  the  fibrous  texture  or  of 
the  ligneous  fubftance  which  impaired  its  trans- 
parency ; accordingly,  as  I have  already  indi- 
cated, this  fibrous  fecula  ought  not  to  be  con- 
founded with  the  real  amylaceous  fecula  ; and 
nothing*  is  more  proper  for  well  fixing  their 
difference  than  the  propofition  that  neither  the 
leaves  properly  fo  called,  nor  the  flowers,  contain 
any  of  the  latter. 

5.  Some  fruits,  and  efpecially  all  thofe  that 
are  fleffiv,  parenchymatous,  brittle,  fufceptible 
of  being  dried  or  baked,  and  foftened  by  hot 
water  into  a kind  of  femi-tranfparent  jelly,  con- 
tain a more  or  lefs  confiderable  quantity  of 
real  fecula,  though  cliemifts  have  hitherto 
fcarcely  remarked  it,  becaufe  they  knew  that 
it  is  not  extracted  from  them,  and  that  it  can- 
not he  prepared  and  employed  like  the  other 
fecula.  And  in  fadf,  thefe  fruits  are  at  the  fame 
time  more  or  lefs  pulpy,  faccharine,  mucous, 
and  mixed  with  fo  large  a quantity  of  infipid 
or  faccharine  mucilage,  with  which  the  fecula 
intimately  adheres,  that  it  would  be  difficult 
to  extract  it  from  thefe  mixtures  for  economical 
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ufes  : but  it  is,  nevertlielefs  true,  that  when 
thefe  folubîe  and  vifcous  fubftances  have  been 
extracted  by  chemical  operations,  by  accurate 
preffure  and  wafhing,  there  remains  a white 
matter,  in  a brittle  pafte,  {till  mixed  with  fibrous 
and  ligneous  matter,  but  which  contains  amy- 
laceous fecula,  more  harfh  and  crude  indeed 
than  that  which  is  furnifhed  by  the  other  parts 
of  plants. 

6.  The  feeds  or  the  grains  feem  to  be  the 
vegetable  organs  in  which  nature  has  depofited 
the  largeft  quantity  of  amylaceous  fecula;  and 
as  it  is  in  thefe  fubftances  that  animals  find 
the  moll  abundant  nutriment,  we  alfo  furl  by 
obfervation  that  this  matter  is  defined  by  na- 
ture to  ferve  as  aliment  to  the  vegetable  embryo. 
There  are  even  fome  feeds,  efpecially  thofe  of 
the  gramineous  plants,  which  feem  to  be  en- 
tirelv  formed  of  this  feculent  matter  : accord- 

■J 

ingly,  it  is  from  this  kind  of  parts  that  the  mod 
pure  and  the  inoft  abundant  {larch  is  extraéied. 
In  many  other  grains  the  amylaceous  fecula  is 
mixed  with  colouring  parts,  extracts,  mucilage, 
or  oil.  In  this  confifts  the  chemical  difference 
which  exifis  between  the  different  kinds  of 
feeds. 

7.  Laftly,  there  are  fome  fpecies  of  vegeta- 
bles, the  whole  of  which  and  all  their  parts 
appear  to  be  tiffues  of  feculent  matter,  or  to 
contain  fuch  an  abundance  of  it  that  they  ferve 
entirely  to  form  real  farina.  Such  the  genus 
of  lichen  appears  efpecially  to  be,  amongft  the 
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fpecies  of  which  are  particularly  diftinguifhed 
the  Lichen  IJlandicus , of  which  a kind  of  bread 
is  formed  in  Iceland,  and  the  lichen  rangiferi - 
nus , which  fo  eafily  nourifhes  the  rein-deer. 
Such  appear  to  be  alfo  feveral  fpecies  of  ferns, 
the  ftalk  or  the  roots  of  which  furnifh  the  in- 
habitants of  feveral  of  the  South- Sea  iflands 
with  a food  which  much  refembles  our  fari- 
naceous aliments,  and  is  converted,  by  baking, 
into  a kind  of  cake  or  agreeable  pafte,  fimilar 
to  our  bread  prepared  from  grain. 

B.  Extraction » 

8.  The  amylaceous  fecula  is  extracted  by 
fimply  pounding  the  vegetable  parts  that  contain 
it,  and  agitating  thefe  pounded  parts  in  water. 
The  fecula  is  often  found  to  be  mixed  with  two 
kinds  of  fubftances  : the  one  foluble  in  water, 
which  remains  diffol  ved  in  the  fupernatantliquor  ; 
and  the  others,  not  being  foluble  in  this  liquid, 
are  parenchymatous,  fibrous  and  woody.  The 
latter,  which  are  much  heavier  and  muchgrofler 
than  the  fecula,  are  fir  ft  depofited  in  flakes, 
and  leave  the  ftarch  fufpended,  in  a very  fine 
and  very  light  white  powder  in  the  water,  which 
is  then  turbid  like  milk. 

9 ' In  order  to  feparate  this  parenchymatous, 
grofs  and  heavy  matter  from  the  pulverulent 
fecula,  which  is  capable  of  being  fufpended  for 
a very  confiderable  time  in  water,  a very  Ample 
and  commodious  means  is  employed.  After 
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having  rafpect  the  feculent  root,  the  flaky  pulp 
which  proceeds  from  it  is  put  upon  a rather 
clofe  hair-fieve  ; water  is  poured  upon  this  pulp, 
which  is  worked  with  the  hand,  and  rubbed 
with  a rounded  fpatula.  The  water,  interpofing 
itfelf  between  the  particles  of  this  parenchy- 
matous  pulp,  and  being  every  where  in  contaét 
with  it,  detaches  from  it  the  fecula  with  which 
it  is  enveloped,  and  carries  it  along  with  it 
through  the  meihes  of  the  fieve.  Tins  waffling 
and  agitation  is  continued  till  the  water  runs 
off  without  opacity,  that  is  to  fay,  till  it  has 
carried  awav  all  the  fecula  : there  then  remains 
upon  the  filtre  a parenchymatous  grey  or  femi- 
tranfparent  portion.  The  water  which  paffes 
through  the  fieve  falls  into  the  veflel,  in  which 
it  is  received  turbid  and  white  like  milk  ; it  de- 
poflts  in  the  courfe  of  time  all  the  fecula  which 
it  contains,  in  a white  layer  which  occupies 
the  lower  part  of  the  veflel,  and  diininiflies  in 
thicknefs  in  proportion  as  its  particles  approach 
each  other,  but  remains  thick  and  like  a very 
fine  pafte,  on  account  of  the  water  which  it  re- 
tains between  its  particles.  The  water  that  has 
become  clear  at  its  furface  is  poured  off  ; the 
fecula  is  dried  after  it  has  been  cut  into  frag- 

O 

ments,  which  are  fpread  upon  pieces  of  blotting 
paper;  when  it  is  fufliciently  dry  to  be  eafily 
divided  by  the  prefiure  of  the  finger  into  a 
fine  and  loft  powder,  it  is  properly  prepared. 

10.  This  operation  is  mo  ft  frequently  per- 
formed in  the  large  way  for  the  purpofes  of  life, 
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and  then  it  is  p radii  fed  in  rafping  mills  moved 
by  handles,  or  even  by  water:  in  this  manner 
the  potatoe  is  treated.  As  to  the  farinaceous 
grains  which  are  almoft  entirely  compofed 
of  amylaceous  fecula,  it  is  almoft  always 
thought  fufficient  to  bruife  them  under  mill- 
ftones  moved  by  the  wind,  water,  or  fire-en- 
gines. This  ground  corn  yields  the  farina,  and 
is  feparated  more  or  lefs  eafdy  from  the  bran  or 
the  fkins  bruifed  by  the  mii!-fl:oiie,  accord- 
ing to  the  kind  of  grain  which  is  employed. 
However  this  farina  is  not  confidered  as  pure 
fecula;  it  is  neceffary  to  wafh  it  with  water,  and 
fuffer  it  to  depofit  the  ftarch  which  this  fluid 
dilutes  and  carries  with  it,  in  order  to  feparate 
it  from  the  portion  of  foluble  and  infoluble 

matters  which  it  contains,  and  of  which  I fhall 

* 

fpeak  hereafter. 

11.  It  is  eafy  to  fee,  that  according  to  the 
greater  or  lefs  purity  of  the  fecula,  or  accord- 
ing to  its  natural  mixture  with  different  fub- 
ftanees,  fuch  as  the  mucilages,  the  faccharine 
bodies,  the  extracts  or  the  colouring  parts 
which  it  contains,  it  requires  to  be  treated  by 
a more  or  lefs  careful  or  repeated  wafhing  ; 
the  water  diffolves  thefe  foreign  fubftances 
and  thus  retains  them,  fuffering  the  fecula  to 
be  precipitated.  By  evaporating  the  liquid, 
by  means  of  fire,  we  colledt  thefe  foluble  fub- 
ffances,  difcover  their  nature,  and  determine 
their  quantity.  In  the  procefs  of  the  puri- 
fication of  the  fecula,  the  wafhing  is  continued 
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till  the  water  employed  has  neither  colour  nor 
fmell.  There  is  no  feculent  vegetable  matter, 
however  acrid,  however  bitter,  however  co- 
loured it  may  be,  which  will  not  by  this  means 
yield  pure  and  white  fecula.  In  this  man- 
ner ft'arch  is  extracted  in  confideràble  purity 
from  all  the  farinas  of  leguminous  feeds,  yel- 
low, green,  or  fawn-coloured,  and  even  from 
the  acorn  and  the  horfe-cheftnut,  which  how- 
ever are  of  all  the  feeds  thofe  which  contain 
the  in  oft  matter  foreign  to  this  vegetable  prin- 
ciple, and  of  an  acrid,  acerb,  bitter,  or  dif- 
agreeable  tafte.  There  are  a great  number  of 
iubftanc.es  which,  if  treated  in  this  manner, 
might  become  ufeful,  but  which  have  not  hi- 
therto been  employed  for  this  purpofe. 

12.  When  the  fecula  is  accompanied  with 
oily  fubftance,  which  is  efpecially  the  cafe  in 
the  grains  of  the  cruciferous  plants,  in  the  feeds 
of  the  fyngenefian  compounds  or  plants,  in  the 
kernels  of  ftone-fruit,  in  the  feeds  of  the  cucur- 
bitaceous  plants,  &c.  we  begin,  in  order  to 
e&tradi  it,  with  the  expreffion  of  the  oil,  as 
lhall  be  fliown  in  the  hiftory  of  this  laft  fub- 
ftance. When  the  oil  has  been  feparated,  the 
pafte  or  the  cake  which  comes  out  of  the  prefs 
is  walhed  with  water,  as  the  pulps  of  the  roots 
the  ftalksj  the  farinæ  of  the  gramineous  plants 
are  treated  ; and  in  faét,  when  once  .exhaufted 
of  oil,  the  parenchyma  of  the  feeds,  which  are 
in  general  called  emuLJive , fullers  its  fecula  to 
precipitate  from  thç  water  ; whereas,  previous 
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to  the  extraction  of  the  oily  fubftance,  it  re- 
mains fufpended  with  the  oil  in  the  flate  of 
emulfion  ; however  there  is  a part  which  is  at- 
tached to  the  parenchymatous  portion  of  thefe 
feeds  that  does  not  enter  into  the  emulfive  li-* 
quoi*. 

13.  The  advantageous  effeCts  of  the  employ- 
ment of  water  in  the  reparation  and  purification 
of  the  fecula  will  be  fiill  better  conceived,  when 
it  is  remarked,  that  we  may  thus  even  obtain 
it  pure,  wholefome,  mild,  and  alimentary, 
from  the  raidft  of  the  moft  acrid  and  poifonous 
pulps,  without  its  retaining  any  thing  of  the 
deleterious  property  of  the  pernicious  juice,  or 
extract  which  accompanies  it.  In  the  di func- 
tion of  the  fpecies  I fir  all  efpecially  apply  this 
remark  to  the  fccula  of  briony,  that  of  the 
manioc,  &c. 


C.  Phyjical  Properties . 

14.  The  fecula  thus  extracted,  prepared  and 
purified,  is  a white  powder  of  a faint  tafte,  or 
almoft  without  any,  very  little  or  very  flightly 
pally  in  the  mouth,  more  or  lefs  adhefive  to 
the  tongue  and  palate,  light  and  foft  under 
the  finger,  dividing  itfelf  very  eafily,  attaching 
itfelf  fenfibly  to  the  fkin,  to  which  it  adheres 
when  applied  to  it  rather  ftrongly. 

15.  When  viewed  with  attention,  efpecial- 
ly while  the  rays  of  the  fun  fall  upon  it,  or 
with  a good  magnifying  glafs,  we  perceive 
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it  to  be  formed  of  fmall  tranfparent  glo- 
bules, brilliant,  filvery,  filky  in  their  mafis, 
and  refembling  a kind  of  cryftalline  matter  : 
when  comprefied  with  force,  it  emits  a flight 
found,  a peculiar  kind  of  crackling,  which 
every  one  mult  have  obferved  in  flue  and  well 
prepared  powder. 

lb.  It  floats  upon  water,  appearing  at  Aril 
not  to  become  moiftened,  and  is  penetrated  by 
that  liquid  but  very  flowiy  ; it  even  poflefles 
wflien  thrown  upon  this  liquid,  a kind  of  ofcil- 
latory  or  rotatory  motion,  which  continues  a 
long  time,  and  does  not  ceafe  till  oil  is  applied 
to  the  furface  of  the  water,  or  till  it  is  entirely 
impregnated  with  this  liquid. 

D.  Chemical  Properties . 

17.  It  muft  flrft  be  obferved,  in  order  to  un* 
derftand  the  chemical  properties  of  pure  fecula, 
that,  from  whatever  vegetable  matters  it  is  ex- 
tracted, whatever  coloured  or  fapid  admixture 
it  had  at  flrft,  it  is  always  the  fame  with  re- 
fpect  to  its  intimate  nature,  and  that  it  is  an 
ahfolutely  identical  body,  to  whatfoever  plant  it 
may  have  belonged.  It  prefents  only  forne  dif- 
ferences of  whitenefs,  fmenefs,  apparent  texture, 
or  lightnefs  ; but  its  intimate  qualities  or  its 
nature  prefent  none. 

18.  Well  purified  ftarch,  which  I fhall  take  as 
an  example  of  the  genus,  when  expofed  to  the  fire 
and  air,  upon  an  ignited  coal,  becomes  coloured, 
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paifes  through  the  thacles  of  yellow,  orange,  reel, 
and  brown,  before  it  becomes  black;  isfoftened* 
fwells,  exhales  a pungent  white  fume,  of  a not 
difàgreeabîe  acid  fmell,  analogous  to  that  of 
mucus  and  of  fugar.  The  coal  which  is  thus 
formed  is  a little  more  voluminous  than  the 
fubftance  itfelf  was,  though  fenfibly  lefs  fo  than 
that  of  gum.  When  diftilled  with  a pneu- 
mato- chemical  apparatus,  water  is  obtained 
charged  with  pyromucous  acid,  fome  drops  of 
red  or  brown  oil,  much  carbonic  acid,  and  car- 
bonated hidrogen  gas.  This  lath  burns  with  a 
light  blue  flame,  and  in  a rapid  manner;  its 
flame,  when  it  is  kindled  in  a narrow  and  lon«: 
bell-glafs,  defeends  horizontally  in  the  veflel  ; 
there  remains  a coal  of  a Angle  piece,  a little 
fpongy,  eafy  to  be  burned,  which  leaves  only 
* fome  traces  of  pot-alb  and  of  lime  ; the  latter  is 
united  with  phofphoric  acid.  This  analyfis  re- 
fembles  that  of  the  mucus. 

3 f).  Starch  does  not  appear  to  experience  any 
conflderabie  alteration  by  expofure  to  the  air  ; 
through  it  attrahls  moi  flute  ; it  collapfesand  be- 
comes in  the  courfe  of  time  fatty  and  vifeous, 
as  it  were,  and  con  trahis  a four  tafte,  with  a fmell 
as  if  rancid  ; but  it  requires  a great  length  of 
time  before  this  eflehi  is  produced.  There  is  no 
mutual  ahtion  between  ftarch  and  the  Ample 
combuftible  bodies. 

20.  It  may  be  diluted  in  pure  and  cold  water, 
by  motion  and  agitation  ; and  forms  with  it 
a kind  of  palte  without  cohelion,  and  not  ductile, 
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which  dries  and  cracks  in  the  air.  When  a 
larger  quantity  of  liquid  is  added,  the  ftarch 
remains  for  fome  time  fiifpended  in  it,  and  ap- 
pears like  a kind  of  thick  milk.  If  we  fuffer  it 
to  remain  in  this  hate  with  the  water  at  a tem- 
perature that  exceeds  fifteen  degrees  of  Rea  ti- 
mer, it  ferments,  riles,  becomes  a little  heated, 
and  turns  four.  Thefe  phenomena  take  place 
in  a much  more  fpeedy  and  powerful  manner, 
when  it  contains  fome  foreign  principles,  fuch 
as  the  gluten,  or  an  extractive  and  colour- 
ing matter  : thus  the  farina  of  corn  ferments, 
and  becomes  fpontaneoufly  four  in  the  procefs 
of  ftarch-making  ; but  in  this  work  itfelf,  the 
portion  of  ftarch  which  efeapes  acefceney,  is 
feparated  more  pure  and  white  from  the  differ- 
ent foreign  matters  that  were  united  with  it. 
It  is  believed  that  the  acid  which  is  formed  in 
this  cafe,  and  which  exifts  in  fo  marked  a man- 
ner in  the  four  water  of  the  ftarch- makers,  is 
acetous  acid  ; though  I do  not  know  that  it 
has  been  fubmitted  to  a particular  examination. 

21.  Boiling  water  adts  upon  ftarch  in  a very 
different  manner.  At  this  temperature,  the 
whole  of  the  fecula  is  diifolved  in  the  liquid  ; it 
forms  a kind  of  gelatinous  tranfparent  fub- 
ftance.  On  this  account  the  product  of  this 
operation  is  termed  potatoe-jelly,  when  it  is 
made  with  the  fecula  extracted  from  that  root. 
This  property  is  the  diftindlive  charadler  of  pure 
fecula.  There  is  no  fecula,  from  whatever  ve- 
getable matter  it  may  have  been  taken,  which 
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docs  not  prcfent  it  in  a more  or  left  marked 
manner,  and  which  is  not  eafily  recognizable 
by  the  gelatinous  and  transparent  confidence 
which  it  affumes  by  this  operation.  It  then 
becomes  very  Similar  to  a mucilage,  and  ap- 
pears to  pafs  into  the  mucous  State.  In  faét, 
if  we  expofe  to  a gentle  and  Sufficiently  con- 
tinued heat,  this  Species  of  vegetable  jelly,  it 
thickens,  dries,  becomes  brittle,  retaining  a 
fern i-t ran fparency,  and  greatly  refembles  a gum, 
all  the  products  of  which  it  affords.  In  this 
ftate  it  is  very  difficult  to  difiinguifh  it  from  the 
mucous  fubftance,  and  it  deviates  from  it  only 
by  very  flight  differences  : accordingly,  moft 
chemifts  have  been  led  to  confider  the  fecula  as 
a kind  of  mucilage  condenfed,  become  dry  and 
pulverulent,  and  infoluble  in  cold  water,  by  the 
progrefsof  vegetation  itfelf,  fufceptible  of  repafs- 
ing  into  its  former  ftate  by  the  combined  aétion 
of  caloric  and  of  water.  This  opinion  becomes 
very  probable  when  we  obferve  that  the  veget- 
able fubftances  moft  fufceptible  of  becoming 
charged  or  filled  with  ftarch,  prefent,  previous  to 
its  formation,  a kind  of  tranfparent  jelly,  which 
becomes  white  like  milk,  afterwards  thickens, 
condenfes,  and  dries  in  proportion  as  its  matu- 
rity advances.  The  accuracy  of  this  observa- 
tion is  known  in  all  the  cereal  grains,  and 
in  the  ernulfive  feeds,  which  pafs  through  the 
fuccefiive  fiâtes  of  jelly,  of  thick  milk,  and  of 
a kind  of  mucilage,  tranfparent,  and  afterwards 
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opaque,  before  they  affume  the  folîdîty  which 
ought  to  charaéterize  them. 

22.  In  this  gelatinous  or  mucous  date,  which 
the  fecula  affumes  by  means  of  boiling  water, 
it  has  the  faint  tade  or  inlipidity  of  the  muci- 
lages, tlie  property  of  being  thickened  by  the  ac* 
tion  of  the  fire,  or  being  diluted  and  difîblved  in 
water,  and  of  turning  four  in  the  courfe  of  time. 
It  particularly  acquires  the  property  of  being 
eafily  digeded,  and  ferving  for  the  nourilhment 
of  man,  with  much  greater  promptitude  than 
it  could  in  its  dry,  pulverulent,  and  infallible 
form.  Accordingly  this  kind  of  boiling  or  fo- 
lution  in  hot  water,  which  is  manifeded  and 
marked  by  a particular  fmeil  which  is  fuf- 
ficiently  agreeable,  is  the  mod  general,  and, 
in  fome  meafure,  the  mod  coudant  preparation 
which  men  employ  for  converting  the  fecula 
into  a more  pleafant  and  lighter  nutriment, 
which  very  quickly  recruits  their  drength,  and 
is  fpeedily  converted  into  their  own  fubdance* 
It  is  efpecially  under  this  form  that  it  is  given 
to  children,  with  whom  it  is  fometimes  fubfti- 
luted  in  dead  of  the  milk  of  their  mothers, 
or  fupplies  its  place  pretty  condantly,  as  we 
fee  amongft  mod  civilized  nations* 

23.  The  acids  with  fimple  radicals,  alter  the 
amylaceous  fecula  more  or  lefs  powerfully,  and 
comport  themfelves  with  it  precifely  in  the  fame 
manner  as  with  mucus.  When  diluted  with 
water  they  diflblve  it,  efpecially  with  the  aid  of 
heat,  much  more  quickly  and  eafily  than  water 
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alone  does  ; they  form  with  it  a kind  of  jelly 
or  mucilage  of  a perfect  tranfparency  : when 
they  are  concentrated  they  decompofe  it.  The 
fulphuric  acid  blackens  it,  forms  water  and 
acetous  acid  by  the  union  of  its  principles, 
which  it  folicits  in  another  order  than  that  in 
which  they  were  combined,  and  precipitates  car- 
bon from  it.  With  the  alfiftance  of  fire  it  difen- 
gages  carbonated  hidrogen  gas  from  it,  as  it  does 
from  gum  or  fugar.  The  muriatic  acid  acts 
in  the  fame  manner  upon  ftarch,  but  much 
more  #owly  than  the  preceding  acid.  The 
nitric  acid  diffolves  it  by  heat  without  reduc- 
ing it  to  coal,  difengages  nitrous  and  carbonic 
acid  gas,  does  not  precipitate  mucous  acid 
from  it,  as  it  does  from  the  gumsr  but  converts 
the  whole  amylaceous  mats  into  malic  and  oxa- 
lic acids.  The  carbonic  acid  renders  the  fecula 
more  foluble,  and  promotes  its  acefcency. 

24.  The  cauftic  or  pure  alkalis,  dilfolve  fe- 
cula with  the  help  of  water,  reduce  it  to  a gela- 
tinous ftate,  but  do  not  alter  its  intimate  nature 
except  with  difficulty  and  at  a high  temperature. 
The  faits  which  quickly  part  with  oxigen,  burn 
and  decompofe  it.  Thus  it  is  deftroyed  by  ni- 
trate of  pot~afh  when  heated  with  it.  It  in- 
flames and  detonates  violently  by  mere  preffure 
or  percuffion,  with  the  fuper-oxigenated  muri- 
ate of  pot-afh,  which  inflames  it. 

25.  The  metallic  oxides  alfo  burn  it,  efpe- 
daily  thofe  that  are  little  tenacious  of  their 
0xigen  ; fhe  fame  is  the  cafe  with  the  metallic 
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folutions,  from  which  it  frequently  fepârates 
the  oxides  hy  mere  contact,  continued  for  a 
longer  or  lhorter  fpace  of  time,  colouring  them, 
as  they  ufually  are,  according  to  the  different 
proportions  of  oxigen  which  they  yield  to  it. 

£ 6 . Fecula  unites  eafdy  in  nature,  and  even 
by  the  operations  of  art,  with  molt  of  the  dif- 
ferent immediate  materials  of  vegetables  ; thus 
it  is  found  affociated  in  plants  with  the  ex- 
tracts,  the  mucus,  the  fugar,  the  oils,  the  co- 
louring matters,  and  the  gluten.  Art  alfo  effects 
thefe  factitious  affociations  pretty  eaffly,  efpe- 
cially  that  with  the  colouring  fub fiances  ; by 
this  means,  as  I fliall  ihow  elfewnere,  are  fabri- 

■i 

cated  the  colours  fo  much  ufed  for  paper,  and 
fometimes  even  for  valuable  paintings,  which 
are  known  by  the  name  of  lakes. 

27.  From  all  the  chemical  properties  which  I 
have  juft  prefented  relative  to  the  amylaceous 
fecula,  it  may  be  concluded  that  this  body  is  a 
kind  of  dry  and  pulverulent  mucus,  different 
however  from  the  gummy  matter  in  its  afford- 
ing no  mucus  acid  by  the  action  of  the  nitric 
acid,  and  its  not  being  foluble  in  cold,  but  only 
in  boiling  water.  It  announces  itielf  as  being: 

VO 

a little  lefs  carbonated  than  the  latter,  though 
I cannot  yet  prefen t the  proportion  of  the  prin- 
ciples that  enter  into  its  competition.  Lt  might 
he  laid  to  follow  the  faccharine  matter  very 
nearly,  and  we  fh.all  fee  hereafter  that  it  ap- 
pears to  be  actually  capable  of  forming  it  by  a 
peculiar  alteration  of  its  own  fub fiance.  As 
lomechemifts  have  announced  that  the  fecula 
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affords  fenfible  traces  of  ammonia  in  its  analy- 
fjs,  it  fhould  feem,  from  this  circumftance,  that 
the  fecula  contains  azote  amongft  its  primitive 
principles.  However  this  affertion  relative  to 
the  produCUon  of  ammonia  in  the  analyfis  of 
ftarch  by  fire  wants  confirmation,  and  cannot 
yet  be  admitted  as  a demonftrated  fa<5t 

E.  Species  of  Fcculas . 

28.  Though  there  is  only  a Angle  fubftance 
that  ought  to  bear  the  name  of  fecula  or  ftarch  ; 
though  this  fubftance  is  exactly  of  the  fame 
nature  in  all  vegetables,  when  it  has  been  ex- 
tracted and  purified  with  cafe  by  chemical  pro- 
ceffes,  it  is  a matter  of  too  great  importance 
to  fôciety  to  be  well  acquainted  with  the  prin- 
cipal dates  in  which  it  exifts  in  nature,  as  is 
alfa  the  art,  which  is  founded  upon  this  know- 
ledge, of  applying  it  to  the  different  ufes  to 
which  it  may  be  made  fubfervient,  for  us  to 
omit  paying  fome  attention  to  the  fpecies  of  it 
which  nature  prafents.  It  is  very  evident  at  fir  ft 
that  the  diflinclion  of  thefe  fpecies  can  be  found- 
ed, and  their  real  difference  eftablifhed,  only 
upon  the  different  mixtures  which  it  prefents  in 
the  vegetables  that  furnifh  it,  as  well  as  upon 
the  diverfity  itfelf  of  the  parts  from  which  it  is 
extracted. 

29.  Under  the  firft  relation,  that  is  to  fay, 
under  that  of  the  different  mixtures,  or  combi- 
nations which  diftinguifh  the  amylaceous  fe~ 
cilia  in  vegetables  that  contain  it,  we  may 
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'admît  fix  principal  fiâtes,  or  fix  fpecies  of  fe- 
cula, according  to  the  nature  of  thefe  different 
fubflances  which  are  mixed  with  it.  I fhall 
firit  obferve,  that  it  is  no  where  abfolutely 
or  intirely  pure  and  in fu fated,  that  wherever  it 
is  met  with,  it  is  alloyed  with  fome  foreign 
fubflances,  and  that  on  this  account  we  are 
obliged  to  feparate  it  by  water,  which  takes 
it  up  in  powder  and  depofits  it,  retaining  the 
foluble  matters,  and  leaving  feparate  the  grofs 
parenchymas  which  likewife  altered  it.  The 
fix  principal  fpecies  which  I diftinguifh,  by 
adding  to  their  names  adjectives  which  charac- 
terize each  foreign  matter,  are  the  glutinous 
fecula , the  extractive  fecula,  the  mucous  fecula , 
the  faccharine  fecula , the  oily  fecula , and  the 
acrid  fecula , 

A . The  glutinous  fecula  is  that  which  is 
found  naturally  united  with  glutinous  matter  ; 
it  is  found  in  wheat,  and,  in  general,  in  all 
the  cereal  grains,  though  moft  of  them  con- 
tain much  lefs  gluten  than  the  firft.  We  fhall 
fee  in  the  fubfequent  article  by  what  procefs 
the  feparation  of  the  gluten,  which  gives  it 
particular  properties,  is  effe&ed. 

B.  The  extractive  fecula  always  recognizable 
by  its  fawn,  yellow,  grcenifh,  &c.  colour,  is 
efpecially  found  in  the  leguminous  feeds,  and 
in  the  farina  which  is  obtained  from  them 
by  grinding.  It  is  to  an  extract  that  it  owes 
its  colour  and  its  harfh,  acerb,  herbaceous,  bit- 
ter tafle,  as  well  as  its  more  or  lefs  pungent  fmell 
The  farina  of  peas,  lentiles,  French  beans,  lu- 
pines, 
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pines,  chich-peas,  &c.  is  of  this  fpecies.  There 
are  alio  found  varieties  more  infupportable  and 
more  difficult  to  be  purified  in  the  horfe-cheft- 
nut,  the  acorn,  &c.  It  is  very  difficult  to  ex- 
tract, it  pure,  which  requires  long  and  abundant 
wafliings. 

C.  The  mucus  fecula,  well  characterized  by 
its  vifcous  gluey  ftate,  exifts  in  many  roots,  in 
all  the  unripe  kernels,  in  the  cereal  grains  in 
the  milky  ftate.  Sometimes  it  is  only  the  tram 
fition  from  the  mucous  to  the  feculent  ftate  ; 
fometimes  it  remains  in  the  gluey  and  mucous 
form  at  all  the  periods  of  vegetation.  The  root 
of  the  potatoe,  convolvulus  pat  at  as,  is  the  moft 
marked  and  {hiking  example  of  it.  This  fecula 
is  very  difficult  to  be  obtained  pure. 

I).  The  faccharine  fecula,  or  the  natural 
mixture  of  fecula  and  fugar,  is  found  in  lèverai 
roots,  in  fome  faps,  and  even  in  the  gramineous 
feeds  when  they  have  germinated.  It  is  one  of 
the  moft  ufefui  affociations  which  nature  can 
prefent  to  man,  and  it  is  the  fubftance  which 
he  feeks  with  moft  avidity  for  his  nouriffiment. 
Toth  food  apd  condiment  are  united  in  this 
natural  combination.  The  fugar  is  very  eafy  to 
be  feparated  from  the  fecula,  on  account  of  its 
great  foiubility  in  water;  and  the  moft  Ample 
wailring  is  fufficient  for  this  operation. 

F.  The  oily  fecula  is  very  frequent  in  a great 
number  of  emu  Hive  feeds,  or  thofe  which  by 
being, bruifed,  together  with  water  form  a milky 
liquid.  When  the  oil  has  been  feparated  by  ex^ 
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preffion,  the  fecula  which  remains,  betides  that 
it  obitinately  retains  a fmall  quantity  of  it,  as 
is  perceived  by  the  unftuofity  of  the  pafte  of 
kernels,  is  alfo  mixed  or  charged  with  a mucous 
and  extradive  matter,  and  even  with  fome  lig- 
neous particles  which  cannot  be  feparated  from 
it  except  by  feveral  fucceffive  walkings  and  de» 
po  fit  ions. 

F . The  acrid  fecula,  whether  it  be  pungent, 
like  that  of  the  cruciferous  and  antifcorhutic 
roots,  or  cauftic  and  burning,  like  thofe  of 
arum,  of  aflarabacca,  of  briony,  See.  or  poi- 
fonous,  like  that  of  manioc,  owes  this  pro- 
perty to  a portion  of  the  juice  of  the  plant 
itfelf  that  remains  upon  its  furface,  and  which, 
when  it  is  dried,  without  having  been  pre- 
vioufly  walked  in  a large  quantity  of  water, 
prefer ves  in  it  a part  of  the  properties,  whe- 
ther alterative,  purgative,  or  even  poifonous, 
which  the  intire  juice  itfelf  poffeffes.  We  may 
deprive  it  of  this  tafte,  and  render  it  very  mild 
and  fimply  nutritious,  by  merely  walking  it 
with  pure  water,  in  fuffi cient  abundance  not  to 
leave  any  foreign  parts. 

30.  It  mu  ft  be  added  to  this  enunciation  of 
the  lix  fpecies  of  fecula,  diftinguilhed  by  the 
foreign  matters  that  are  mixed  or  combined 
with  it  by  nature,  that  the  fecula  is  often 
found  affociated  at  the  fame  time  with  feveral 
of  thefe  matters,  which  I have  only  indicated 
feparately  in  order  to  prefent  the  mixtures  in 
m orderly  arrangement.  Thus  the  fecula  of 
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the  leguminous  plants,  or  thé  farina  of  peafc, 
beans,  &c.  frequently  contains  one  or  two  ex- 
tracts, a colouring  fubfiance,  and  a mucous  mat- 
ter. The  pafte  of  kernels  of  different  kinds,  be- 
nd es  the  oil,  contains,  as  I have  announced,  co- 
louring  matter,  extraCt,  mucilage,  ligneous  mat- 
ter, and  fometimes  even  faccharine  fubfiance.  It 
is  moreover  evident,  that  thefe  multiplied  com- 
binations may  greatly  vary,  according  to  the 
different  fiâtes  of  modification  of  the  trees  or 
plants  which  furnifli  them. 

31.  Another  diftin&ion,  no  lefs  important  to 
be  made  between  the  feculas,  is  that  which  re- 
lates to  the  vegetable  parts  from  which  they  arc 
extracted.  It  is  to  this  diftinftion  that  the 
leries  of  the  fpecies  of  fecula  which  are  prepared 
for  the  purpofes  of  fociety  really  appertains. 
Amonofft  the  feculent  and  acrid  roots  are  reck- 
oned  thofe  of  briony,  of  arum,  of  manioc,  of 
potatoes,  and  of  orchis  ; amongft  the  flalks, 
thofe  of  the  palm,  which  furnifhes  fago  ; amongft 
the  feeds  of  the  graminaceous  plants,  meal,  pro- 
perly fo  called  ; amongft  the  clafs  of  vegetables 
which  fcem  to  be  intirely  compofed  of  it,  the 
nutritive  pafte  of  the  Lichen  Iflandicus  ; finally, 
we  may  alfo  enumerate  amongft  thefe  fpecies 
the  pafte  of  paper.  I muft  fay  a few  words 
concerning  each  of  thefe  feculas  in  particular, 
and  even  add  fome  details  concerning  thofe  ve- 
getables, which,  though  none  has  hitherto  been 
extracted  from  them,  may  afford  very  ufeful 
feculas. 
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A . The  fecula  of  briony  formerly  was  pre- 
pared for  pharmaceutical  ufes.  After  this  root 
had  been  peeled,  rafped,  and  preffed,  it  was  fub- 
mitted  to  the  prefs,  by  which  means  a tur- 
bid and  milky  juice  was  extracted,  which  was 
filtrated  ; the  fecula  which  it  had  precipita- 
ted upon  the  filtre,  was  wafhed,  and  the  mais 
which  had  remained  in  the  prefs,  was  diluted 
with  water  : this  lafi  walking  afforded  a fecula 
more  abundant  and  ftill  finer  than  that  which 
was  depofited  by  the  expreffed  juice.  Thefe  two 
feculas,  mixed  and  wafhed  for  the  lafi:  time 
with  a fufficient  quantity  of  water  for  it  to  pafs 
off  without  tafte,  were  very  pure,  very  tafte- 
lefs,  infipid,  or  mild  ; no  longer  partaking  of 
the  acrimony  of  the  root,  they  may  be  ufed 
like  the  fiarch  of  wheat,  from  which  they 
differ  in  no  refpedh  When  it  was  defired  to 
have  it  purgative,  it  was  not  wafhed  and  pre- 
cipitated by  means  of  water;  but  the  expreffed 
juice  was  fuffered  to  form  its  depofit  without 
the  addition  of  water.  When  well  wafhed,  on 
the  contrary,  it  may  be  employed  as  food. 

B,  The  root  of  the  arum,  that  of  affarum, 
and  many  other  acrid  tuberous  roots  of  our  cli- 
mates, might  be  treated  like  thofe  of  briony, 
and  furnifh,  like  this,  a white  fecula,  fine  and 
pure,  mild  and  alimentary,  when  well  wafhed  ; 
but  acrid,  purgative,  and  emetic,  in  a degree  the 
more  intenfe,  the  larger  the  quantity  of  the 
juice  of  the  plant  that  fhould  be  left  in  it. 

C.  The 
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C.  The  root  of  the  manioc,  jatropha  manioc 
of  Linnæus,  confiding  of  feveral  large,  flefhy, 
and  ovoid  tubercles,  is  employed  chiefly  in 
America  as  food  for  man,  though,  like  the 
preceding,  it  contains  a very  acrid  and  in- 
tenfely  poifonous  juice,  fmce,  according  to  all 
the  hiftorians  of  that  country,  a fpoonful  is 
fufficient  to  poifon  a man.  After  the  frefh 
root  has  been  peeled,  it  is  inclofed  in  a fack  of 
rufhes  of  a very  loofe  texture,  which  is  fuf- 
pended  to  a ftick  placed  upon  two  wooden  forks; 
to  the  bottom  of  this  fack  a heavy  veffel  is 
fufpended,  which,  by  drawing  the  fack, 
preffes  the  rafped  root,  and  receives  the  juice 
that  flows  out  of  it.  W hen  the  fecula  is  well 
exhaufled  of  its  juice,  it  is  expofed  to  fmoke 
in  order  to  dry  it,  and  when  it  is  well  dried 
it  is  paffed  through  a fieve.  In  this  Hate  it 
is  termed  ca/Java  ; this  is  a kind  of  farina.  It 
is  baked  into  cakes,  by  fpreading  it  upon  hot 
plates  of  iron  or  earth,  and  turning  it  upon  both 
fides  in  order  to  give  it  a gold  or  reddifh  colour. 
It  is  alfo  formed  into  couac , or  fmall  grains, 
refembling  fago,  by  agitating  it  for  feveral 
hours  in  a bafin  placed  over  the  fire.  The  ex- 
preffed  juice  of  the  manioc  depofits  a fecula 
finer  than  the  preceding;  after  it  has  been  well 
walked  and  dried,  it  is  employed  for  making 
confectionary  ; it  is  termed  moulfache.  We  fee 
here  the  fame  refults  as  are  obtained  with  the 
roots  of  briony,  of  arum,  and  of  affarum. 
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D.  The  root  of  the  foïanum  tuberofum , or 
potatoe,  has  for  lèverai  years  paft  been  em- 
ployed for  preparing  a very  fine  fee  id  a,  a very 
fine,  very  white,  and  very  mild  ftarch,  which 
has  been  called  amidon  de  Jante , on  account 
of  its  good  properties.  After  thefe  roots  have 
been  peeled,  they  are  rafped,  and  the  pulp  is 
placed  upon  a dole  hair-fieve  ; water  is  poured 
upon  this  pulp  and  agitated  with  it,  till  the 
liquid  no  longer  carries  along  with  it  any  white 
matter.  The  liquid  which  paffes  off  depofits  a 
very  line  and  very  mild  white  powder,  which 
is  carefully  dried,  and  becomes  brilliant  and 
as  it  were  cryftalline  by  this  deficcation.  It 
prefents  all  the  properties  of  pure  ftarch,  which 
it  even  furpaffes  in  finenefs  and  whitènefs,  when 
it  is  well  prepared.  A kind  of  fago  is  made  of 
it,  by  drying  it  wlftlft  moift  and  conftantly 
agitating  it  in  a veffel  over  a gentle  fire.  The 
water  which  fwims  above  this  fecula  has  fre- 
quently a greenifli  afpeCf,  which  depends  upon 
the  extractive  part  which  it  has  taken  from  the 
root.  Rafping-mills  have  been  contrived  for 
preparing  a large  quantity  of  the  fecula  of 
potatoes  at  a time.  It  is  alfo  formed  into  a 
kind  of  vermicelli,  by  pafting  it  moifféned  with 
a little  water  through  a cylinder  perforated 
with  holes  at  its  extremity,  and  drying  the 
foft  fmall  cylinders  that  are  formed  by  this  kind 
of  mould. 

E.  Salep,  which  is  alfo  called  faiab,  fa  lop,  &e. 
indifferent  parts  of  the  Eaft,  is  formed  from 
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the  roots  of  different  fpecies  of  the  orchis,  efpe- 
cialiy  the  orchis  moriay  which  are  dried  in  the 
fun,  either  after  they  have  been  boiled  in  water, 
or,  which  is  the  more  frequent  practice,  after 
they  have  been  merely  cleaned  and  well  rubbed 
with  bruihes  in  this  liquid.  In  the  latter  pro- 
cefs,  which  is  greatly  preferable  to  the  firft, 
the  bulbs  when  well  brufhed  are  dried  in  a ftove 
which  renders  them  brittle,  dry  and  femi-tranf- 
parent.  The  roots  dried  in  the  fun  are  ftrung 
in  a row  upon  firings,  by  means  of  which  they 
are  fufpended  in  the  air»  This  fimple  prepara- 
tion enables  them  to  be  eafily  reduced  into  pow- 
der or  ground,  fo  that  they  may  afterwards  be 
boiled  in  water.  The  faiep  thus  forms  a kind 
of  very  mild  and  very  nouriihing  jelly,  the 
analeptic  and  mollifying  power  of  which  was 
formerly  much  extolled.  The  fame  operation 
may  be  performed,  and  an  equally  wholefome 
and  ufeful  food  prepared  with  the  more  or  lefs 
tuberous  roots  of  all  the  fpecies  of  orchis. 

F.  Sago  is  a dry  fecula,  in  round  and  (lightly 
reddifh  grains,  baked  or  condenfed  by  the  a&ion 
of  the  fire,  which  is  brought  from  the  Moluccas, 
efpecially  from  Java,  and  from  the  Philippine 
iflands.  It  is  extrafted  from  a fpecies  of  the  palm, 
termed  landan  in  the  Moluccas,  which  is  the 
cycas  circinnalis  of  Linnæus.  The  trunk  of 
this  tree  contains  a white  and  fweet  pith,  which 
the  inhabitants  extract  by  fplitting  the  tree 
longitudinally.  They  bruife  this  pith,  put  it 
into  a kind  of  funnel  of  bark,  placed  over  a hair 
fieve,  and  foak  it  with  a large  quantity  of  water; 
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the  fecula  carried  away  by  the  liquid  paffes 
through  the  holes  of  the  fieve,  and  leaves  upon  it 
the  fibrous  and  grofs  part  of  the  pith.  The  water, 
received  into  a pot,  depofits  in  it  a light  fecula, 
which  is  detached  from  the  medullary  texture; 
when  thedepofitionhas  been  well  performed,  they 
pour  off  the  water  ; and  pafs  the  former  through 
perforated  plates,  which  give  it  the  form  of 
fpherical  grains  ; thefe  they  afterwards  dry  over 
the  fire  in  veffels  in  which  they  confiant  ly  agi- 
tate it.  Thefe  grains  of  fago  fwell,  foften  and 
become  tranfparent  when  boiled  in  water. 

G.  Farina,  or  flour,  properly  fo  called,  that 
which  is  obtained  from  wheat,  and  differs  con fi- 
derably  from  that  of  all  the  other  kinds  of 
gramineous  plants,  is  a dry,  friable  fubftance, 
little  fapid,  though  foft  under  the  finger  and 
upon  the  tongue,  is  prepared  by  merely  pound- 
ing or  grinding  the  grains  of  wheat.  Though 
the  farina  of  r}re,  of  barley,  of  oats,  of  maize, 
and  of  rice,  refemble  it,  in  fome  refpedts,  yet 
the  flour  of  wheat,  triticum , a fpecies  of  plant, 
which  civilized  man  has  feledfed  amongft  thou- 
fands  of  others  as  the  beft  adapted  for  his  nourifh- 
ment,  a vegetable  which  cultivation  has  mani- 
feftly  improved  and  modified  for  our  wants, 
differs,  however,  from  them  in  its  property  of 
forming  with  water  a pafte  confiderably  dudiile 
and  homogeneous,  which  eafily  retains  the  forms 
which  we  give  it,  which  rifes  and  becomes  di- 
vided by  a commencement  of  fermentation,  and 
alone  affords  good  bread,  and  forms  this  aliment, 
fo  general,  fo  ufeful,and  fo  well  known  by  almofi 
£ all 
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all  mankind  as  their  firft  nourifli nient.  Thefe 
properties  are  owing*  to  the  mixture  of  the 
three  fubftanees  which  conflitute  it  ; the  amyla- 
ceous fecuia  properly  fo  called,  which  forms 
nearly  three  fifths  of  it,  and  is  extracted  from 
it  by  walking  the  pafte,  which  the  water  carries 
away  and  depofits  in  a white  powder  ; the  glu- 
tinous matter,  which  remains  in  a vifcous  and 
elaftic  mais  after  this  walking,  and  of  which 
I fiiall  fpeak  in  the  fubfequent  article,  con- 
ftitutes  nearly  a fifth  of  the  whole  weight  of 
the  farina;  and  a fac chari ne  matter  which  re- 
mains diffolved  in  the  water,  and  is  obtained 
from  it  by  evaporation.  It  is  known  that  it  is 
more  efpecially  from  this  farina  that  itarch  pro- 
perly fo  called  is  ex  traced.  It  is  alfo  known 
that  the  farina  of  wheat  muft  admit  of  varieties 
in  the  proportion  of  its  three  principles,  accord- 
ing to  a multitude  of  circumftances  of  vegeta- 
tion. It  is  alfo  proper  here  to  remark  that 
bread  which  is  well  made,  and  which  has  fer- 
mented into  leaven,  is  acid,  that  its  decodtion 
reddens  the  blue  vegetable  colours,  and  that 
It  becomes  ftill  more  lb  in  the  ftomach. 

1L  Several  fpecies  of  lichens,  but  efpeciallv 
that  which  grows  in  fuch  abundance  in  Iceland, 
and  which  on  that  account  is  termed  Lichen 
Ijlandicus  by  Linnæus,  is  employed  for  making 
a very  nourifliing  kind  of  bread  in  the  N orthern 
countries.  From  the  experiments  made  by  the 
Academy  of  Stockholm  upon  this  lichen,  it 
appears  that  it  affords  by  fimple  grinding  an 
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excellent  ftarch.  The  fame  alfo  appears  to 
be  the  cafe  with  the  lichen  rangiferinus , oh 
which  the  rein-deer  are  fupported,  and  which 
fo  eafdy  fattens  them.  The  inhabitants  of 
Iceland  prepare  from  the  farina  of  their  li- 
chens a very  delicate  and  much  efteemed  meal. 
It  is  here  to  be  obferved,  that  feveral  fpe- 
cies  of  lichen  yield,  in  fome  feafons,  a kind 
of  faccharine  efflorefcence  upon  their  leaves, 
See.  ' • 

I.  Paper  itfelf  is  nothing  more  than  a kind 
of  fecula  proceeding  from  the  portion  of  liber 
ftiil  mucous  and  fucculent,  with  which  the  cloth 
had  been  fabricated,  and  which,  by  being  torn, 
macerated,  and  boiled  for  a longer  or  fhorter 
fpace  of  time  in  water,  at  lad  affords  a feculent 
mucilage,  that  is  collected,  by  cooling,  into  a 
thin  layer  fufficiently  folid  to  oppofe  a certain 
refiftance  to  its  being:  torn.  This  is  the  bafe 
of  the  fadts  upon  which  the  art  of  paper- making 
is  founded.  This  matter  comports  itfelf,  in  its 
chemical  analyfis,  abfolutely  like  the  fecula; 
it  affords  pyromucous  acid  in  di filiation,  and 
oxalic  acid  by  the  nitric  acid.  It  is  foluble 
in  hot  water,  forms  a jelly  or  pafte  in  this 
operation,  and  not  to  fpeak  in  this  place  of 
the  glue,  frequently  of  an  animal  nature, 
with  which  it  is  covered  in  order  to  prevent  it 
from  imbibing  the  ink  into  its  pores,  and  to 
render  it  fit  for  writing  upon,  it  is  evident  that 
this  folution  of  paper  in  boiling  water  might 
Vol.  VIL  D d be 
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be  ufeci  as  food  in  cafes  where  preffing  ne- 
ceffity  might  oblige  men  to  have  recourfe  to 
it.  , 


F.  Vf  es  of  the  Fecula . 

52.  What  I have  hitherto  obferved  with 
refpect  to  the  feat,  the  extraction,  the  chemical 
properties,  and  the  different  ipecies  of  amyla- 
ceous fecula,  mull  have  rendered  it  evident 
that  this  product  of  vegetation,  confidered  fo 
improperly  as  a kind  of  earth  by  the  ancient 
chemifts,  is  a particular  oxide,  a natural  com- 
pound of  carbon,  hidrogen  and  oxigen,  and 
perhaps  even  of  a little  azote,  which  has  efpe- 
cially  the  great  advantage  of  ferving  in  an 
eminent  degree  for  the  nourifhment  of  animals. 
Accordingly,  all  the  parts  of  plants  which  con- 
tain it  are  the  prey  of  numerous  claffes  of  thefe 
animated  beings,  from  man  down  to  the  infedls, 
the  larvae  and  the  worms  which  feize  upon 
them,  form  their  abode  in  them,  and  deflroy 
them  more  or  lefs  completely  with  the  different 
inftruments  of  manducation  with  which  nature 
has  provided  them. 

33.  It  is  from  the  fecula  that  man  derives 
an  aliment,  the  moft  abundant,  the  moft 
nouri thing,  and  the  moft  eafy  to  be  preferved. 
Whi lit  immenfe  tribes  of  animals  devour  this 
fubftance  pure,  and  fuch  as  nature  prefents  it  to 
them,  man  knows  how  to  give  it  a thoufand 
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different  forms,  from  the  molt  fimpie  baking  or 
boiling,  to  that  fo  highly  perfected  preparation 
known  among  ft  the  inhabitants  of  the  temperate 
zones  by  the  name  of  bread ; from  the  caffava 
of  the  Americans  to  thofe  confectionaries,  fo 
delicate,  fo  light,  fo  fweet  and  pleafant  to  the 
tafte,  which  are  made  in  fome  parts  of  Europe, 
ei  peel  ally  in  France,  in  Italy,  and  in  Germany, 
This  primitive  aliment  admits  of  all  com» 
binations  with  the  oils,  butter,  milk,  cheefe, 
eggs,  fugar,  aromatic  fubftances,  the  juices  of 
fruits,  the  juices  of  fle/h  ; its  natural  mildnefs 
and  infipidity  render  it  the  appropriate  recipient 
of  a multitude  of  eon  dim  cuts. 

54.  Endowed  with  this  knowledge  of  the 
eminently  nourifhing  property  of  the  amyla- 
ceous fecula,  men  at  once  enlightened  and 

t 

philanthropic,  (for  thefe  two  qualities  are  rarely 
divided,)  may  render  eflential  fervices  to  fociety 
by  greatly  multiplying  the  fources  of  alimentary 
matter,  and  flowing  that  a very  numerous 
feries  of  vegetable  fubftances,  which  are  not 
generally  employed  for  this  purpofe,  may  be 
very  eafily  and  fuccefsfully  appropriated  to  it. 
It  is  efpecially  in  times  of  fcarcity,  after  the 
unfavourable  feafons  which  too  frequently 
deprive  the  people  of  their  hopes  of  obtaining 
fufficient  provifion  for  their  fubfiftençe,  that 
all  the  aid  which  chemiftry  can  afford  ought 
to  be  called  in  to  the  relief  of  nations.  A 
fatisfaéiory  idea  of  the  important  fervices  which 
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it  is  able  to  afford  may  be  derived  from  reading 
feveral  modern  chemical  works,  efpecially  thole 
of  Citizen  Parmentier,  who  has  deferved  fo  well 
of  his  country  and  of  humanity  in  general,  by 
occupying  himfelf  with  a perfeverance  which 
philanthropy  alone  could  inftigate,  in  the  in- 
veftigation  of  all  the  alimentary  refources  which 
nations  may  derive  from  the  culture  of  the 
potatoe,  of  Turkey- wheat,  or  Maize,  and  of 
many  other  vegetable  fubftances  that  have  been 
too  much  neglected,  notwithftanding  all  the 
advantages  which  they  promife. 

35.  À multitude  of  other  fecondary  utilities 
accompany  this  firft  utility  of  the  feculas,  and 
render  them  one  of  the  moft  valuable  fubftances 
which  man  can  derive  from  vegetables.  Me- 
dicine has  borrowed  from  them  not  onlv  a 

%/ 

variety  of  foods  well  appropriated  to  a multitude 
of  particular  circumftances  of  diféafes,  but  alfo 
mollifying,  incraffant,  agglutinating  remedies, 
preparations  adapted  for  allaying  irritation  and 
pain.  It  is  fufficiently  known  what  advantage 
the  art  of  healing  derives  from  different  farina, 
from  the  fecula  of  the  potatoe,  of  fago,  of 
falep,  '&c.  It  is  true  that  the  moft  of  thefe 
preparations  have  been  toô  much  extolled  ; and 
that  by  endeavouring  to  attribute  to  them  ahnoft 
fupernatural  and  miraculous  virtues,  a part  of 
the  confidence  which  they  merit  has  been 
deftroyed.  But  enlightened  phyficians,  equally 
remote  from  ridiculous  enthufiafm  and  dange- 
rous 
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rous  indifference,  employ  them  with  the  greatefi 
advantage. 

36.  Finally,  the  arts  perpetually  employ  the 
amylaceous  fecula  for  a multitude  of  ufes  or 
render  them  of  important  fervice.  By  ebulli- 
tion in  water,  they  are  made  into  glues,  or 
paftes,  which  ferve  to  keep  together  a num- 
ber of  furfaces  of  light  bodies  applied  the  one 
over  the  other,  and  to  efïedt  between  them  an 
approximation  and  cohefion  neceffary  in  a mul- 
titude of  circumftances.  They  are  alfo  em- 
ployed as  drying  fubftances,  efpecially  for  the 
hair  : for  this  purpofe  what  is  called  hair-powder 
is  prepared  from  them  ; a kind  of  cuftom,  per- 
haps very  ridiculous,  of  feveral  modern  nations, 
in  which  they  imitate,  without  being  aware  of 
it,  the  nations  whom  they  term  barbarous,  and 
by  which,  a circumftance  of  great  importance* 
they  entirely  lavifh  away  a very  confiderable 
portion  of  the  fubfiftence  of  a great  number  of 
families:  it  is  proper,  therefore,  to  employ  for 
this  purpofe  fuch  feculas  as  are  not  ufed  as 
food. 
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' Article  IX, 

Of  the  fuvtk  of  the  immediate  Materials  of 
Vegeta  hies  ; of  the  G lu  te  ru 

A.  Situation . 

U THOUGH  it  is  efpecialiy  in  the  farina 
of  wheat  that  we  find  the  glutinous  fubftance, 
or  the  matter  difeovered  by  Beccari  and  Kef» 
felmeyer,  and  named  by  them  glutinous  vegeto - 
animal  matter;  though  it  can  only  be  extracted 
from  the  farina  of  this  plant,  it  is  allowed  by 
all  chemifts  that  the  cereal  grains  contain  a 
certain  quantity  of  it,  and  that  it  cannot  be 
feparated  from  them,  becaufe  it  either  exifts  in 
them  in  too  little  abundance,  or  too  much  dif- 
fern in'ated  in  the  amilaceous  fecula  or  ftarch. 

2.  Rouelle  the  younger,  who  had  efpecialiy 
examined  and  compared  it  with  animal  mat- 
ters, affirms  that  he  had  found  it  in  the 
coloured  fecula,  and  efpecialiy  in  that  which 
was  termed  the  green  fecula  of  plants . But 
the  expreffion  of  fecula,  applied  indiferiminately 
to  the  juices  of  the  plants  and  to  the  ftarch, 
having  led  chemifts  to  confider  the  latter  as  a 
part  of  the  remains  of  folid  vegetable  fubftances, 
there  is  reafon  to  believe  that  it  was  merely 
from  analogy,  and  alfo  from  fome  equivocal  pro- 
perties that  Rouelle  imagined  that  the  green  mat- 
ter contained  the  glutinous  fubftance.  At  leaft 
the  experiments  that  have  been  made  fin  ce  his 
time,  fucli  as  I have  feveral  times  repeated  upon, 
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thefe  coloured  feculas,  have  not  afforded  me 
the  confirmation  of  this  affertion,  and  no  fa6i 
has  really  proved  the  glutinous  matter  to  be  one 
of  the  principles  of  this  latter  fecula. 

3.  There  is  a more  exaCt  and  more  positive 
obfervation  relative  to  the  prefence  of  this  glu- 
tinous matter  in  the  vegetable  texture  which 

' forms  linen  and  paper.  Citizen  Defmarets  has 

obferved  in  the  paper  manufactories,  after  the 

heating  or  rotting  of  the  rags,  and  when  this  fub- 

ftance  is  melted  and  fofteneci  in  water,  that  thick, 

folid,  infoluble  flakes  of  real  gluten  are  feparated. 

An  analogous  phenomenon  is  obferved  in  the 

work  of  laundreffes.  The  alkaline  leys  and  the 

water  charged  with  foap  which  they  employ 

for  wafhing  linen,  efpecially  finer  linen,  take 

from  it  a principle  which  feparates,  in  fuffi- 

cient  abundance,  in  the  drains  into  which  they 

throw  tliefe  liquids  to  choke  them  up,  to  flop 

up  the  grates  which  intercept  their  contin- 

* 

uity,  and  to  prevent  thefe  liquids  from  running. 
There  are  alfo  found  upon  thefe  grates,  flakes, 
or  maffes  almoft  folid,  rather  foft  and  ductile, 
manifeftly  precipitated  from  the  leys,  and  fe- 
parated from  the  texture  of  the  linen  itfelf. 
By  this  means  alfo  this  texture  is  gradually 
worn,  rendered  thinner  and  made  to  lofe  its 
weight  and  form. 

4.  Laftly,  Citizen  Deyeux  has  thought  he 
has  difeovered  the  exiftence  of  the  glutinous 
fubftance,  in  the  faps  of  the  yoke-elm  and 
the  birch  ; he  has  even  thought  that  this 
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fubftancc  is  dilfolved  in  them  by  the  medi- 
diation  of  the  acetous  acid,  and  that  it  was  ob- 
tained precipitated  from  thefe  liquors  in  infa- 
llible and  folid  flakes,  only  by  the  evaporation 
or  the  diffipation  of  this  acid.  I muff  however, 
obferve,  that  Citizen  Vauquelin,  who  has  ex- 
amined the  fame  liquids,  did  not  find  them 
to  contain  the  glutinous  principle,  but  only 
extract.  It  is  true  that  this  may  depend  upon, 
the  difference  of  the  faps  which  thofe  two  che- 

-i.  j 

milts  have  examined,  and  that  of  the  trees 
which  afforded  them. 

5.  It  nuift  be  concluded,  from  what  I have 
juft  fet  forth  refpecting  the  almoft  exclufive 
feat  of  the  glutinous  principle  in  the  farina  of 
wheat,  that  this  fubftance  is,  perhaps,  of  all 
the  immediate  materials  of  vegetables,  that 
which  is  the  moft  rarely  found  in  plants,  or 
at  leaft  that  which  is  extracted  with  the  mod 
difficulty,  which  is  either  lefs  abundant  than 
many  others,  or  more  intimately  mixed  or 
combined  with  other  materials,  fo  that  it  cannot 
be  feparated  without  the  greateft  difficulty. 

B.  Extraction. 

6 . The  glutinous  principle  is  ex  traded  by 
procédés  ftmilar  to  thofe  that  have  already  been 
defcribed  in  feveral  of  the  preceding  articles,  and 
which,  being  dependant  upon  mechanical  opera- 
tions, cannot  change  its  nature  or  alttr  its  com- 
pofition.  The  manner  in  which  this  principle  is 
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ext  reeled  from  the  farina  of  wheat,  is  one  of  the 
in  oft  fun  pie  and  ingenious,  and  at  the  fame  time 
the  moft  exact.  It  is  by  feparating  the  ftarch 
from  this  farina  that  we  feparate  the  glutinous 
principle. 

7.  Scarcely  has  a little  water  been  thrown 
upon  the  farina,  which,  as  I have  already  ob- 
ier ved,  alone  prefents  this  remarkable  charac- 
ter, when  its  particles  approach,  adhere,  and 
ftick  to  each  other,  forming  a mild,  gluey, 
hemogeneous  pafte,  eafy  to  be  kneaded,  tenaci- 
ous, elaftic,  which  may  be  elongated,  flattened, 
drawn  in  every  direction,  without  breaking 
or  cracking.  This  pafte,  wafhed  in  a final l 
flreani  of  water,  and  gently  kneaded  or  work- 
ed, immediately  by  the  hand  of  the  ope- 
rator, or  well  preffed  in  a bag  of  linen,  equally 
expo  fed  to  a ftream  of  water,  differs  this  li- 
quid to  carry  away  the  amylaceous  fecula  in 
the  form  of  a white  powder,  which  renders  it 
milky.  In  proportion  as  the  water  carries 
away  this  ftarch,  the  pafte  affumes  a more  grey 
colour,  lefs  brilliant  as  it  were,  femi-tranfpa- 
rent,  and  alfo  of  a fofter  confidence,  but 
at  the  fame  time  more  tenacious,  more  vifeid, 
more  gluey,  and  more  elaftic.  In  this  manner 
we  continue  to  knead  the  pafte  of  the  wheat,  till 
the  water  pafles  off  clear,  and  without  any  fecu- 
lent powder.  Thus  the  farina  is  feparated  in 
three  fubftances,  the  ftarch,  which  is  precipitated 
in  a white  powder  at  the  bottom  of  the  water, 
another  which  remains  diffol  ved  in  the  liquid,  and 
the  third  which  remains  fo ft,  cohdive,  and  elaftic. 

3 8,  It 


i 


410 


VEGETABLE  GLUTEN, 

f ' ■ \ ‘ 

8.  It  is  evident  that  this  glutinous  matter, 
which  was  in  the  ft  ate  of  powder  in  the  farina, 
allumes  at  the  very  inftant  in  which  the  pafie 
is  formed  by  the  addition  of  water,  the  gluey 
and  elaftic  hate  which  it  did  not  before  poflefs  ; 
that  the  ftarch  which  then  adheres  to  it  but 
feebly,  and  which  teems  to  have  covered  only 
the  exterior  fibrous  fafciæ,  is  detached  from  it 
by  mere  contact  of  the  water,  and  that  the 
water  contributes  to  its  pally  and  duéfcile  ft  ate. 
It  is  no  lefs  certain,  that  it  is  to  this  property 
of  the  pulverulent  particles  of  the  gluten  to 
become  elaftic  by  the  addition  of  water,  that 
the  farina  of  wheat  owes  that  of  forming  of  a 
pafie,  and  that  it  is  in  proportion  to  its  quantity, 
that  the  panification,  more  or  lefs  fenfible  in  this 
farina,  varies  according  to  the  {late  of  maturity, 
the  nature  of  the  corn,  and  that  of  the  foil, 
the  feafon,  and  all  the  circum fiances  relative  to 
the  vegetatiôâ  of  this  important  plant. 

9>  It  is  very  remarkable,  that  the  gluten 
feems  to  difappear,  or  at  leaf!  can  no  more  be 
feparated  or  extracted  from  the  farina  of 
wheat  ; ifinflead  of  adding  at  fir  ft  little  water, 
and  forming  a thick,  ductile  dough,  which  is 
afterwards  wafhed  with  a final!  ftream  of  water, 
we  fuddenly  ftecp  it  in  a large  quantity  of  this 
liquid,  and  reduce  it  to  pafie  ; we  then,  indeed, 
give  this  liquid,  by  means  of  heat,  the  property 
of  forming  a viicid,  thick,  very  gluey,  and 
opaque  mafs,  as  is  done  in  the  preparation  of 
pafte  ; but  we  deprive  it  of  that  of  feparating 
and  infulating  the  glutinous  matter  from  the 
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ftarch.  It  feems  that  by  this  dilution  with  a 
large  quantity  of  water,  we  entirely  infulate 
the  particles  of  this  body,  difperfe  them  among 
that  of  the  fecula,  and  prevent  them  from  ap- 
proaching and  adhering  together,  as  they  do  in 
the  Ample  (late  of  dough.  Hence  it  happens, 
that  in  thefe  paftes  of  the  flour  of  wheat,  with 
which  wafers,  vermicelli,  lozenges,  &c.  are  pre- 
pared, we  can  no  longer,  according  to  the  ex- 
periments of  Macquer  and  Pelletier,  find  again 
the  gluten,  and  obtain  it  in  the  fame  manner 
as  in  the  thick  dudlile  pafles,  wafhed  by  means 
of  a finall  ftream  of  water  : thus  the  quantity  of 
this  liquid  and  the  manner  in  which  it  is  em- 
ployed, has  a Angular  influence  upon  the  ex- 
traction of  the  gluten. 

10.  When  the  folid  and  duéiile  doimh  of 

• ^ * 

the  flour  of  wheat  is  left  to  itfelf,  at  a temper- 
ature of  at  leaA  fifteen  degrees,  inftead  of  being 
wafhed  with  a finall  quantity  of  water,  in  order 
immediately  to  extract  the  gluten  from  it,  it 
quickly  undergoes  an  inteftine  motion,  which 
is  not  remarked  in  (larch  equally  impregnated 
with  water  ; it  becomes  inflated  and  filled  with 
cavities,  produced  by  the  d Rengagement  of  an 
élaftic  fluid,  and  proceeds  quickly  towards 
acefcency.  This  motion  is  accelerated  by 
adding  to  the  pafte  a portion  of  a ferment 
taken  from  dough  that  has  already  rifen,  or 
from  the  yeaft  of  beer,  as  is  praétifed  in  the  fa- 
brication of  bread.  If  the  dough  be  baked  be- 
fore it  has  undergone  this  motion,  we  obtain 
no  real  light  bread,  filled  with  cavities,  and 
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eafy  of  digeftion  ; but  a kind  of  thick,  heavy 
cake,  much  more  difficult  to  be  digefted.  As 
ftarch  alone  does  not  prefent  this  phenomenon, 
it  has  been  thought  that  the  prefence  of  the 
glutinous  matter  was  the  caufe  of  it.  Accord-  « 
ingly,  by  adding  glutinous  matter  artificially 
to  a pure  amylaceous  fecula,  which  contains 
none  of  it,  whether  it  proceed  from  the  farina 
of  wheat,  or  have  been  extracted  from  any 
other  vegetable  matter,  we  form  a dough  which 
rifes  and  affords  real  bread  by  baking.  It 
is  fo  true,  that  the  gluten  contributes  to  this 
panary  fermentation,  and  is  the  real  fource  of 
it,  that  well  made  dough  fcarcely  furnilhes  any 
more  of  it  after  having  fermented,  and  affords 
none  at  all  after  the  baking  of  the  bread, 
though  this  gives  out,  in  its  analylis  by  fire,  a 
proportion  of  ammonia  fufficiently  confiderable 
to  diftinguiffi  its  produdts  very  well  from  thofe 
of  pure  fecula. 

11.  It  is  to  the  fame  abfence,  or  at  leaf!  to 
the  fmall  quantity  of  the  glutinous  matter  con- 
tained in  the  farina  of  rye,  of  barley,  of  oats, 
and  efpecially  of  maize,  of  rice,  of  millet, 
and  of  all  the  other  cereal  grains,  that  we 
muff  attribute  the  impoffibility  of  making 
good  bread,  well  rifen,  light  and  porous, 
with  thefe  farinas.  Still  lefs  can  we  pre- 
pare any  other  than  crude,  heavy,  infipid 
cakes,  with  the  farina,  from  powders  of  legu- 
minous feeds,  of  the  feculent  roots,  and  of  all 
the  amylaceous  vegetable  powders  deprived  of 
the  glutinous  principle.  It  would  be  very  in- 
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terefting  to  know,  whether  this  principle  of  the 
gluten  exifts  in  the  farina  of  the  lichens,  with 
which  pretty  good  bread  is  made.  The  only 
fact  well  afccrtained  refpeéting  thefe  different 
farinas,  fo  different  from  that  of  wheat,  is,  that 
none  of  them  forms  like  the  latter  a real  dough, 
cohefive  and  duftile,  nor  affords  a fimilar 
quantity  of  glutinous  matter,  when  wafhed 
with  water,  added  by  degrees.  We  hardly  find 
any  traces  of  it  in  the  farinas  of  rye  and  of 
barley,  which,  however,  approach  the  ne  are  ft  to 
that  of  wheat  in  their  property  of  forming 
dough,  by  the  tenacity  and  cohelion  which 
they  acquire  by  kneading.  We  find  no  veftige 
of  it  in  the  farina  of  rice,  of  maize,  of  millet, 
See.  We  cafily  judge  of  the  fmall  proportion 
of  the  gluten  contained  in  thefe  different  fpe- 
eies  of  farina,  by  the  nature  of  the  dough, 
which  is  obtained  by  kneading  them.  The  lefs 
they  contain  of  it,  the  more  the  dough  which 
they  yield  is  dry,  brittle,  not  duhtile,  difficult 
to  be  kneaded,  the  more  it  cracks,  dries,  and 
becomes  covered  at  its  furface  with  a brittle 
cruft  ; the  lefs  they  alfo  rife  when  kept  at  a 
temperature  of  fifteen  degrees. 

1 cl.  The  property  of  forming  a good  dough 
is  fo  clofely  connected  with  the  prefence  of  the 
gluten  in  the  farina  of  wheat,  that  this  fa- 
rina itfelf  prefents  variations  in  this  property 
relative  to  the  quantity  of  this  matter  which 
t it  contains.  In  fact  we  may  judge  of  the  good- 
nefs -of  this  farina,  of  the  maturity  and  of  the 

good 
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good  qualities  of  the  corn  which  furmflies  it? 
either  by  the  manner  in  which  it  comports  it- 
felf  in  kneading,  or  which  is  a much  more 
certain  method  than  the  firft,  by  the  propor- 
tion of  glutinous  matter  that  is  extracted  from 
it  by  the  procefs  which  I have  defcribed. 
Chemifts  have  already  found  remarkable  dif- 
ferences between  the  various  kinds  of  farina  of 
wheat,  according  to  their  qualities,  the  nature 
of  the  corn,  that  of  the  foil  in  which  it  has  been 
reared,  that  of  the  year,  and  the  feafons  in 
which  it  has  vegetated;  and  it  were  much  to 
be  willied  that  their  refearches  relative  to  this 
fubjedt  might  be  further  profecuted,  as  they 
may  afford  a fure  means  of  diftinguifhing  the 
qualities  of  the  farina,  and  determining  their 
nutritive  properties.  Beccari  has  already  oh- 
lerved,  that  the  proportion  of  the  gluten  varies 
in  the  farina  of  wheat  from  a fifth  to  a third. 
In  proportion  as  the  farina  of  wheat  is  altered 
and  deteriorated,  which  happens,  as  it  is  known, 
when  it  is  kept  too  much  compreffed,  without 
being  ftirrecl  and  aired,  in  hot  and  nioifl  repo- 
fitories;  in  proportion  as  it  becomes  heated,  as 
it  affumes  odour,  in  a word  as  it  ferments,  its 
property  of  affording  gluten  is  at  the  fame  time 
dimin ifhed;  and  when  it  is  very  much  altered, 
it  affords  only  fome  detached  flakes,  which 
can  no  longer  be  made  to  cohere,  of  which  we 
can  no  longer  form  a Angle  mafs,  a dudlile 
whole.  Accordingly  this  very  eafy  and  fmiple 
operation  of  extracting;  the  gluten  of  the  farina, 
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becomes  a rigorous  and  exabl  teft  for  afcertain- 
ing  the  good  nefs,  the  quality,  and  the  good  or 
bad  hate  of  this  ufeful  matter. 

C.  Phyfical  Properties . 

3 3.  The  glutinous  principle,  when  properly 
prepared,  refembles  no  other  vegetable  matter; 
it  is  foft,  tenacious,  adhefive  to  the  touch  when 
the  fingers  are  dry,  elaftic,  fufceptible  of  elon- 
gation when  it  is  drawn,  and  returning  to 
its  former  hate  when  left  at  liberty;  of  a 
grcyifn  colour,  of  a faint  tafte,  and  of  a fmell 
nearly  refembling  that  of  the  human  fperm,  or 
that  of  fcraped  bones  when  violently  rubbed* 

14.  The  elaftic  property  of  the  gluten  is 
that  which  characterizes  this  fubftance  in  the 
moll  lingular  manner.  When  lengthened  with 
the  hand,  it  becomes  flat  and  thin  as  it  is 
ftretehed  ; it  affumes  the  appearance  of  a white, 
brilliant  and  filky  membrane,  like  the  aponeu- 
rofes,  or  the  membranes  of  animal  bodies.  It 
then  exhibits  a fibrous  texture,  the  filaments 
of  which  feem  to  be  interwoven  with  and 
crofFing  each  other. 

15.  Its  gluey  property  and  the  ftrong  ad» 
hefion  which  it  contracts  with  many  bodies,  is 
alfo  one  of  its  mo  ft  marked  characters.  When 
wre  attempt  to  detach  it  from  any  fubftance  upon 
which  it  is  depofited,  it  is  extended  into  fila- 
ments detached  from  each  other,  and  refembling 
the  texture  of  felt:  its  mere  afpebt  is  fufficient 
to  fhow  its  refemblance  with  the  animal  fub- 
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fiances,  with  which  it  is  found  to  have  a Unk- 
ing analogy.  It  becomes  brittle  by  defeca- 
tion, and  then  it  refembles  glue. 

16\  The  glutinous  matter  affumes  a yellow  and 
brown  colour,  and  feems  to  become  covered 
with  a layer  of  oil,  by  expofure  to  the  light. 
When  it  is  expofed  to  a gentle  fire,  it  rifes, 
fwells,  feparates  and  becomes  filled  with  cavi- 
ties or  bubbles  ; at  lafi  it  dries,  without  affum- 
ing  much  colour,  and  preferving  the  grey  cafi 
which  difiinguifhes  it:  it  becomes  brittle  and 
unalterable  by  the  air,  like  glue,  and  all  its  duc- 
tility and  elafticity  difappear.  When  placed 
upon  a burning  coal,  this  dry  gluten  becomes 
agitated  like  an  animal  fibre,  fufes,  kindles, 
and  burns,  fwelling  at  the  fame  time  with  a 
fetid  odour  If  it  be  diftilled  dry  in  a retort,  it 
furni flies  little  ammoniacal  water,  a large  quan- 
tity  of  brown,  fetid,  and  thick  oil,  much  folid 
and  cryftallized  carbonate  of  ammonia,  a little 
pruffic  acid,  likewifein  the  ammoniacal  ftate,with 
oily  carbonated  hidrogen  gas  ; and  there  is  left 
a coal  difficult  to  be  incinerated,  and  in  pretty 
confiderable  quantity,  fin  ce  it  amounts  to  nearly 
one  fifth  of  the  weight  of  the  glutinous  matter, 
Thefe  products  have  all  the  difagreeable  fmell 
of  animal  fubftanees  fubmitted  to  difti  dation  ; fo 
that  they  might  be  confounded  together,  and 
it  is  very  apparent  why  the  firft  authors  termed 
this  fubftance  the  vegeto-animal  waiter . 

I/.  Expofed  to  the  air,  the  gluten  dries 
when  the  weather  is  very  dry  and  the  fub- 
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ftance  in  fmall  layers  : when  the  air  is  moift, 
and  the  gluten  in  a mafs,  it  changes,  and 
putrefies,  fwelling  at  the  fame  time  like  ani- 
mal matter.  When  it  is  not  intirely  deprived 
of  ftarch,  when  it  retains  any  between  its 
particles,  the  latter  paffing  into  the  acid  fer- 
mentation, and  retarding  the  putrefaction  of 
the  glutinous  matter,  reduces  it  to  a flate  very 
near  refembling  that  of  cheefe.  Roulle  the 
younger,  in  his  courfe  of  lectures,  exhibited 
glutinous  matter  thus  prepared,  and  prefer ved 
by  means  of  fait,  in  a kind  of  cheefe  fimilar 
to  that  of  Gruyere,  or  of  Holland,  in  its  tex- 
ture, its  frnell,  and  its  tafte. 

18.  Water  does  not  diffolve  gluten,  but  even 
prevents  its  adhefion  to  the  bodies  with  which 
it  has  the  greateft  difpofition  to  cohere.  The 
glutinous  matter  is  preferved  for  fome  time 
under  water,  in  order  to  prevent  the  drying  of 
its  furface,  and  its  alteration  by  the  air.  When 
we  boil  water  upon  this  fubftance,  it  contracts, 
and  becomes  more  folid  than  it  was  before  : fo 
far  from  being  divided  and  diffolved,  it  foon  lofes 
its  vifcidity  and  extenfibility.  When  we  com- 
pare this  adfion  of  the  water  with  that  which  it 
exerts  upon  the  molecules  of  the  pulverulent 
gluten  of  the  farina,  which  it  reduces  in  fome 
meafure  to  a dudile  hate,  we  fee  that  this  mat- 
ter, in  the  latter  hate,  is  faturated  with  water, 
and  cannot  imbibe  any  more. 

19.  All  the  acids  much  diluted  with  water, 
even  thofe  that  are  the  moft  feeble  in  their 
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nature,  fuch  as  the  acetous  acid,  foften  the 
glutinous  matter,  difTolve  it>  and  fuffer  it  af- 
terwards to  be  precipitated  by  the  alkalis,  but 
in  the  form  of  a matter  that  has  loft  its  ducti- 
lity, and  which  Macquer  imagined  to  approach 
to  the  nature  of  the  mucilages.  When  the 
acids  are  concentrated  they  act  in  a very  differ- 
ent manner  upon  this  body.  The  fulphuric 
acid  gives  it  a violet  colour,  blackens  it,  car- 
bonates it,  dif-hidrogenates  it,  fo  far  as  to  dif- 
engage  from  it  a very  inflammable  gas,  and  to 
convert  it  partly  into  acetous  acid,  and  partly 
into  ammonia.  The  nitric  acid  difengages 
from  it  in  the  cold,  azotic  gas,  as  from  ani- 
mal fubftances,  turns  it  yellow,  converts  it  in 
part  into  malic  and  oxalic  acids,  and  into  yel- 
lowifh,  oily,  or  fatty  flakes  : this  prefents  an- 
other analogy  with  the  animal  fubftances.  The 
muriatic  acid  ads  upon  it  as  {lowly  as  the  ful- 
phuric acid  does  quickly,  and  after  remaining 
long  in  contatt  with  it,  the  fluid  contains  mu- 
riate of  ammonia. 

20.  The  alkalis  when  pure,  and  a little 
concentrated,  difTolve  the  gluten  with  the  aid 
of  heat;  we  may  precipitate  it  from  them  by 
the  acids,  but  altered,  and  no  longer  elaftic. 
When  highly  concentrated,  they  convert  it  into 
a kind  offoap,  giving  it  the  oily  charaéter,  and 
difengaging  from  it  ammonia,  of  which  they 
occafion  the  inflantaneous  formation,  when  they 
are  triturated  with  the  gluten.  The  faits,  if  wc 
except  the  fuper-oxigenated  muriate  of  pot-afh, 

2 which 
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which,  by  mere  preflure,  burns  and  inflames  it  with 
detonation,  have  no  other  aéfcion  upon  it  than 
to  preferve  and  to  defend  it  againft  its  feptic  al- 
teration, The  metallic  oxides,  which  it  reduces 
more  or  lefs,  decompofe  it  by  burning,  as 
do  alfo  the  metallic  folutions. 

21.  All  thefe  properties  ihow  that  the  glu- 
ten is  a fubftance  very  different  from  the 
other  immediate  materials  of  vegetables,  that 
it  approaches  very  much  to  the  nature  of  the 
animal  fubftances,  that  it  comports  itfelf  as 
they  do  with  fire,  air,  the  acids,  and  the 
alkalis,  efpecially  that  it  yields  ammonia  and 
oil,  no  lefs  abundantly  than  feveral  of  thofe 
fubftances  ; and  that  befides  the  hidrogen,  the 
carbon,  and  the  oxigen  which  it  contains,  like 
all  the  other  vegetable  matters,  it  contains 
amongft  its  elements  azote,  which  fingulatly 
changes  its  properties,  and  gives  it  all  thofe  by 

which  it  approaches  to  the  animal  compounds® 

\ / . *»  ■ 

E.  Species. 

22.  Notwithstanding  all  that  chemifts 
have  advanced  for  forty  years  paft  concerning 
the  glutinous  matter,  which  was  difcovered 
nearly  at  that  period,  and  concerning  its  exift- 
ence  in  different  vegetables,  and  in  different 
parts  of  plants,  it  is  very  certain  that  it  is  only 
from  the  farina  of  wheat  that  it  has  been  ex- 
tracted in  the  du&ile,  elaftic,  extenfible,  and 
foft  form  which  characterizes  it  It  feems  even 

E e 2 ia 
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in  this  refpeét  that  this  plant,  the  general  ali- 
ment of  fo  great  a part  of  mankind,  differs  re- 
markably from  all  other  known  vegetables, 
as  it  is  the  only  one  that  affords  this  lingular 
produét. 

23.  In  order,  however,  to  follow  what  the 
moft  able  chemifts  have  announced  or  fufpecled 
concerning  the  prefence  of  the  glutinous  matter 
in  feveral  other  vegetables,  I lliall  enumerate 
as  fpecies, 

A,  The  elaftic  gluten  of  the  farina  of 
wheat. 

B . The  filamentous  or  flakev  gluten  of  other 
cereal  farinas,  efpecially  that  of  which  fome 
traces  are  found  in  barley  in  rye,  and  in 
oats. 

C.  The  glutinous  matter  of  the  green  fecula 
of  plants,  announced  by  Rouelle  the  younger, 
but  not  exadfly  proved  ; that  of  linen. 

/)«  That  which  Citizen  Joffe  alferts  he 
has  extraéted  from  opium,  by  treating  it  with 
water  in  the  fame  manner  as  the  dough  of 
flour. 

TJ.  The  portion  of  gluten  indicated  in  the 
fweet  or  acid  laps  by  Citizen  Deyeux. 

F.  Bird-lime,  prepared,  as  is  well  known 
with  the  fruits  of  the  mifletoe,  with  the  tender 
bark  of  the  elm  and  of  feveral  other  trees  ma- 
cerated in  water.  Though  this  fubltance  has 
not  yet  been  examined  with  fufficient  attention, 
it  prefen ts  many  properties  analogous  to  thofe  of 
the  glutinous  fubftance. 

24. ‘ I lliall 
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24.  I fli all  add  to  this  enumeration,  that 
there  is  prepared  in  pharmacy,  under  the  very 
improper  and  erroneous  name  of  pafte  of  mal- 
lows, a fort  of  tenacious,  ductile,  elaftic,  and 
as  it  were  glutinous  matter,  with  a folution 
of  gum  thickened  with  fugar,  and  mixed  with 
white  of  egg  well  beate  up  ; in  fabt,  this 
mixture  is  foluble  in  water,  though  with 
difficulty.  Finally,  I ffiall  obferve,  that  the 
particular  fpecies  of  vegetable  matter  known  by 
the  name  of  caoutchouc,  or  elaftic  gum,  has 
many  of  the  characters  of  the  glutinous  matter, 
as  I fliall  lhow  hereafter. 

i 

F.  Ufes. 

25.  It  has  been  thought,  from  the  compan- 
ion of  the  gluten  with  the  animal  matters,  that 
this  fubftance  had  more  efpecially  the  nutritive 
and  reftorative  property,  that  it  formed  the  bafe 
of  the  nouriihment  of  men  who  live  particularly 
upon  bread,  and  that  in  this  confided  the  advan- 
tage of  wheat  over  the  other  alimentary  plants. 
However,  the  gluten  alone,  when  prefented 
to  animals,  is  either  rejected  by  them,  or  it 
very  foon  difgufts  them  ; and  it  appears  to  be 
neceffiary  that  it  ffiould  be  attenuated  by  fer- 
mentation and  combined  with  the  amylaceous 
matter,  in  order  properly  to  anfwer  this  impor- 
tant purpofe. 

2d.  The  glutinous  matter  is  fometimes  ufed 
for  glueing  together  fragments  of  porcelain, 

glafs, 
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glafs,  and  pottery  : it  was  employed  for  this 
purpofe  in  France  long  before  it  had  been  ex- 
tracted and  examined  chemically.  It  is  fepa- 
rated  in  the  laboratories  of  chemiftry  for  the  pur- 
pofe of  examining  its  properties  and  characters. 
It  is  not  yet  known  either  to  what  part  of  the 
feed  it  belongs  in  wheat,  or  what  functions  it 
performs  in  germination,  fructification,  or 
vegetation. 

''  ' , \ . 


Article  X. 

Of  the  Seventh  of  the  immediate  Materials 
of  Vegetables  ; of  the  Extract  or  Extract- 
ive Matter . 

A.  Situation . 

1.  THOUGH  the  name  of  extraCt  was  at 
firft  applied  in  pharmacy  to  all  the  fubftances 
that  were  feparated  or  extracted  from  vegetables  ; 
though  this  expreffion,  which  is  purely  phar- 
macological, has  been  particularly  appropriated 
to  defignate  medicinal  products,  as  the  vege- 
table analyfis  has  long  been  exclufively  applied 
to  the  preparation  of  medicines,  yet  the  firft 
pharmaceutical  chemifts  of  more  or  lefs  note, 
who  have  occupied  themfelves  with  deducing 
chemical  refults  from  pharmaceutical  operati- 
ons, have  diftinguifhed  fome  principal  kinds  of 

extraél 
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extradts  amongft  thofe  which,  they  prepared  for 
medicinal  ufes. 

2.  Thus  Rouelle  has  diftinguifhed  three  prin- 
cipal kinds  of  extracts,  the  mucous,  the  fapona- 
ceous,  and  the  refmous  extrais.  Rut  it  is  evi- 
dent from  the  expofition  of  the  charaéferiftic 
properties  which  he  attributed  to  each  of  thefe 
extracts,  that  they  are  real  mixtures  of  feveral  of 
thematerials  of  vegetables  which  are  the  caufesof 
fhefe  differences,  and  that  though  this  dillinétion 
was  of  utility  for  difcriminating  and  feparating 
the  extracts  pharmaceutically  prepared,  it  was, 
neverthelefs,  adapted  only  to  produce  a real 
confufion  of  ideas  under  the  chemical  point  of 
view. 

3.  Independent  of  this  diftin&ion,  which  is 
more  luminous  for  pharmacy  than  for  chemiftry, 
we  ought  to  conceive  that  the  extraélive  is  a 
particular  matter,  neither  mucous,  nor  fapona- 
ceous,  nor  refmous,  but  merety  mixed  with  one 
or  other  of  thefe  fubftarices,  either  by  the  work 
of  Nature  herfelf,  or  by  the  procédés  which  are 
employed  for  obtaining  it  ; that  it  may  be  fe- 
parated  from  thefe  bodies  with  more  or  lefs 
difficulty  by  chemical  means  ; and  that  when 
thus  purified,  it  poffeffes  properties  very  cha- 
ra&eriftic,  and  very  different  from  all  the  other 
immediate  materials  of  plants.  One  of  its  mof|- 
marked  chambers  is,  that  it  is  found  united  or 
mixed  with  feveral  different  fubftances,  and 
never  exifls  pure  in  vegetables. 


4.  The 
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4.  The  extract,  confidered  under  tins  point 
of  view,  exifts  in  many  parts  of  plants,  and 
its  feat  feems  to  be  every  where  or  in  tome 
reflect  indifferent:  however,  it  is  particular  y 
found  in  the  green  or  brown  colored  foi.c 
parts.  Thus  the  fibrous  roots,-  the  trunks  and 
the  ftalks,  the  barks,  the  leaves,  the  traits 
afford  it  in  greater  or  lefs  abundance  : am  on 
this  account  it  has  been  propofed  to  make  ex- 
tracts from  all  plants,  and  from  all  their  parts 
efpecially  in  a medicinal  point  of  view,  am 
in  fad,  with  the  intention  of  caufing  the  vir- 
tues e the  vegetables  to  pafs  into  to  be  pre- 
ferved  and  even  concentrated  in  this  prepara- 
tion, which  was  termed  extrad,  only  becaufe 
it  was  confidered  as  a kind  ot  epitome  ot  the 

plants  themftlves. 


B.  Extraction. 

5„  As  the  extract  is  a matter  foluble.  in 
water  when  it  is  pure  and  without  alteration, 
it  exifts  naturally  diffolved  in  the  juice  or  t e 
fop  of  plants,  fo  that  it  is  fufficient  to  evaporate 
thefe  liquids  with  a gentle  heat,  and  till  they 
affume  the  folid  form,  in  order  to  reduce  them 
into  extrada ■;  in  this  ftate  they  are  fometimes 
termed  infpiflated  juices,  fucli  as  opium,  aloes 
the  juice  of  acacia,  that  of  the  hypocyftis,  ot 
floes,  the  cachou,  the  extrad  ot  borage,  and  a 
number  of  other  juices  infpiflated  by  the  nature 
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of  the  climate  and  the  fun,  or  by  the  arti- 
ficial heat  of  ftoves,  ovens,  &c. 

6.  Frequently  the  extractive  matter,  infpiffated 
by  the  progrefs  of  vegetation  itfelf,  is  found  in 
plants  in  a folid  ftate.  It  is  more  efpecially  in 
the  roots,  the  -■wood,  the  barks,  the  ligneous  and 
-dry  leaves,  that  the  extrafil  exifts  in  this  ftate. 
In  thefe  cafes,  chemifts  have  applied  cold  or 
hot  water  to  thefe  vegetable  fubftances,  and 

CD 

continued  this  application,  till  the  liquid  palled 
off  without  colour  or  tafte.  This  water,  when 
once  charged  with  extractive  matter,  is  eva- 
porated by  a gentle  heat  till  it  leaves  a dry 
matter,  which  is  the  extract!. 

7-  The  extraits  that  are  prepared  in  pharmacy 
receive  different  modifications  from  the  art  iff, 
accordingly  as  the  different  mixtures  which 
they  contain  are  more  or  lefs  fufceptihle  of 
being  altered,  or  of  remaining  without  altera- 
tion  ; for  thefe  preparations,  made  in  order  to  be 
preferved,  ought  to  be  put  into  a condition  not 
to  be  decompofed  fpontaneoufiya  On  this  ac- 
count, thofe  which  are  mucous  or  fermentifcible 
are  more  ffrongly  infpiffated  or  evaporated  than 
thofe  that  are  bitter  and  more  or  lefs  refinousa 
Hence  the  different  forms  and  conditions  which 
are  given  to  thefe  preparations  ; fome  are  foft 
and  like  honey  ; others  thick,  hard,  and  dry 
as  the  cachou,  the  juice  of  liquorice  ; others  in 
thin,  dry,  and  brittle  fcales,  as  their  folution  has 
been  evaporated  upon  plates  by  the  heat  of  a 
ftove  : hence  the  exprefiions  of  rob , fapa  ; 

defrutum \ 
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defrutum , ejjeiiïial  faits  of  Legaraie,  which  all 
have  only  relative,  and  often  erroneous  values. 
It  is  even  ufeful  here  to  remark,  that  the 
greater  number  of  the  pharmaceutical  ex  crafts 
are  more  or  lefs  altered,  burned,  or  reduced 
to  coal,  by  the  kind  of  evaporation  itfelf,  vio- 
lent and  long  continued,  which  they  are  made 
to  undergo  ; and  that  thofe  which  have  been 
evaporated  flowly,  have  experienced  from  the 
atmofpherical  oxigen,  another  kind  of  altera- 
tiou  of  which  I fhall  foon  fpeak. 


C.  Phyfcal  Properties. 

g.  The  pure  extradt  is  a folid,  lamellated,  and 
tranfparent  body,  when  its  folution  has  been 
evaporated  in  thin  layers,  or  granulated,  and 
in  opaque  maffes  when  its  folution  has  been 
treated  in  large  quantity  by  ftrong  evapora- 
tion, of  a brown,  more  or  lels  red  or  deep  co- 
lour, of  a tafte  almoft  always  more  or  lels  fenfi- 
bly  bitter,  or  acrid,  or  acerb,  and  always  acid. 

o It  is  fo  rare  for  the  extraftive  matter  to  be 
infulated  in  the  common  extrafts,  that  the  pro- 
perties which  1 have  juft  indicated  in  it  are  fuf- 
ceptible  of  a multitude  of  modifications  or  varia- 
tions which  prevent  their  characters  being  de- 
fcribed  in  an  unequivocal  manner.  However,  in 
feeking  thofe  charafters  which  have  appeared  to 
me  to  belong  in  a fpecial  manner  to  the  extrac- 
tive matter,  I have  found  that  its  affuming  the 
brown  colour,  and  its  property  ®f  abforbing  oxi- 
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gen  which  renders  it  infoluble,  were  tliofe  which 
fçemed  to  belong  to  it  exclufively  ; that  after- 
wards its  tafte,  its  confidence,  its  more  or  lefs 
confiderable  alterability  were  modified  in  it  in  a 
very  various  manner,  according  to  the  different 
quantity  and  nature  of  the  matters  that  were 
naturally  combined  with  it. 

D.  Chemical  Pr&perties . 

Î0.  The  extraét  is  not  in  the  fame  predi- 
cament with  the  moft  of  the  other  immediate 
materials  of  vegetables  ; but  it  has  fo  long  been 
confounded  with  fome  of  them  ; and  mixtures, 
or  combinations  of  feveral  of  thefe  bodies  have 
fo  long  been  taken  for  it,  that  its  chemical  pro- 
perties have  not  been  eafily  determined,  and 
it  is  impoffible  for  me  to  fet  them  forth  in 
the  fame  order,  or  with  the  fame  method  as  that 
which  I have  hitherto  followed  for  the  other 
materials.  I have,  however,  been  the  firft  who 
have  endeavoured  to  diffufe  fome  light  over  this 
part  of  the  vegetable  analyfis,  which  has  hither- 
to been  fo  obfeure  and  fo  much  neglected,  as 
may  be  feen  in  my  Examination  of  the  Cin- 
chona of  St.  Domingo,  inferted  in  the  Annals  of 
Chemiftry.  Since  that  time,  Citizen  Vauquelin 
has  refumed  this  ufeful  inquiry,  and  carried  it 
much  further.  In  order  to  afford  an  idea  of  the 
manner  in  which  he  has  fucceeded  in  determin- 
ing the  chemical  nature  of  the  extraâ:,  I ihall 
here  follow  him  in  the  feries  of  obfervations 

and 
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and  experiments  which  have  guided  him  in  this 
inquiry,  pointing  out  what  relations  fnbfift  be- 
tween his  labours  and  that  which  I had  described 
&t  firft  in  the  work  already  mentioned. 

1 1.  It  was  by  examining  the  lap  of  trees  that 
this  chemilt  was  conducted  to  the  knowledge 
of  the  extractive  matter.  By  confideiing  this 
principle  diffolved  in  the  water  of  vegetation, 
he  remarks  that  this  liquid,  which  is  eolourlefs 
at  the  moment  when  it  comes  from  its  canals, 
aif urnes  a more  or  lefs  brown  caft  by  expofuie 
to  the  air  ; that  the  exprelfed  juices  of  plants 
alfo  become  brown  or  yellow  by  the  contact 
of  the  air  and  the  light  ; that  during  theii  eva- 
poration there  is  formed  at  their  furface  a brown 
or  reddifli  pellicle  which  breaks  into  flakes,  that 
iimilar  brown  Hakes  prefent  themfelves  in  the 
midft  of  thefe  liquids,  that  this  phenomenon 
taking  place  equally  in  the  preparation  of  phar- 
maceutical extracts,  the  flakes  in  queftion  are 
confufedly  mixed  in  them  with  the  dried  ex- 
tract, and  that  when  we  diflolve  this  in  water 
there  always  remains  a portion  of  brown  or 
blackifh  matter  which  does  not  diflolve  ; that 
the  longer  the  evaporation  is  continued,  the 
more  points  of  contaCt  there  are  between  the  air 
and  the  extractive  liquor,  and  the  more  infoluble 
matter  is  formed  ; fo  that  by  continuing  the 
fucceflive  folutions  and  evaporations  of  the  ex- 
trad,  it  cannot  be  doubted  that  we  may  at  laft 
render  the  whole  of  this  body  flaky  and  infolu- 
ble.  Thefe  firft  faCts  intircly  agree  with  what  I 

liav£ 
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have  laid  concerning  the  produd  of  the  decoc- 
tions of  Cinchona  of  St.  Domingo,  and  of  the 
nature  of  the  exttad  in  general,  the  princi- 
pal charader  of  which  conlifts,  according  to 
to  me,  in  its  abforption  of  oxigen  and  the  info- 
lability  confequent  thereupon. 

12.  The  folutions  of  all  the  pharmaceutical 
extrads  redden  the  tin  dure  of  turnfole.  Every 
folution  of  ex  trad  prepared  by  the  evaporation 
of  the  juice  of  a plant  yields,  by  fome  drops  of 
ammonia,  a precipitate  of  a more  or  lefs  deep 
brown  colour,  formed  of  lime  and  the  extradive 
part  become  infoluble.  The  concentrated  fill- 
phuric  acid  thrown  upon  an  extrad,  difengages 
from  it  a very  penetrating  acid  vapour,  and  we 
extrad  from  it  weak  acetous  acid,  by  diftilling 
the  mixture  of  one  part  of  extrad  with  half 
a part  of  fulphuric  acid  diluted  with  four 
parts  of  water.  Thus  the  extrads  contain  free 
acetous  acid,  which  renders  their  tafte  four, 
which  caufes  them  to  redden  turnfole,  and 
combined  acetous  acid,  which  the  fulphuric 
acid  difengages  from  them  in  much  greater 
abundance.  When  we  mix  quick-lime  in  pow- 
der with  an  extrad  fteeped  in  a little  water, 
a pungent  vapour  of  ammonia  rifes,  which 
may  be  obtained  from  it  by  di (dilation.  If, 
after  having  diftilled  an  extrad  with  fulphuric 
acid,  in  order  to  feparate  the  acetous  acid  from 
it,  we  treat  the  refiduum  with  alcohol,  which 
diffolves  the  extrad*  we  find  in  the  refiduum 

fulphate 
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fulphate  of  pot-afh,  fulphate  of  lime,  and  ful- 
phate  of  ammonia. 

13.  It  is  evident,  from  the  fa6ts,  that 
beftdes  the  mucilage,  the  faccharine  fubftance, 
the  gelatin,  the  different  vegetable  acids,  the 
refin,  which  are  fo  frequently  mixed  with  the  ex- 
tractive matter  in  the  pharmaceutical  extracts, 
they  conftantly  contain  acetous  acid,  acetites  of 
pot-afh,  of  lime,  and  of  ammonia.  It  is  alfo 
known  that  they  frequently  contain  fulphate  of 
pot-afh,  muriate  of  pot-afh,  and  fulphate  of 
lime,  the  exiftence  and  proportion  of  which  may 
be  determined  by  examining  them  before  treat- 
ing them  with  the  fulphuric  acid,  and  compar- 
ing the  proportion  of  thefe  faline  products  with 
that  which  they  furnifh  after  the  addition  of 
this  foreign  acid.  To  thefe  mu  ft  alfo  be  added 
the  nitrate  of  pot-afh,  which  is  found  fo  abun- 
dantly and  fo  frequently  in  the  juices  of  plants 
and  in  their  extracts.  It  is  true  that  this  ap- 
pears to  proceed  from  the  foil  itfelf  in  which 
they  are  rooted. 

14.  Thefe  firft  faéls  ftill  belong  only  to  the 
matters  which  pretty  conftantly  accompany  the 
extracts,  and  are  not  efpecially  charaéteriftic 
of  this  principle.  However,  by  calling  to  re* 
colleétion  that  thofe  which  I have  already  attri- 
buted to  it,  are  its  affuming  a brown  colour  by 
the  contact  of  the  air,  its  precipitation  and 
reparation  from  water,  in  pellicles,  or  in  in- 
foluble  coloured  flakes,  by  the  abforption  of 
oxigen,  and  the  precipitation  of  the  juices 

which 
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which  hold  them  in  folution  by  the  addition  of 
ammonia  ; it  will  appear,  that  the  following 
faéts,  added  to  the  former  by  Citizen  Vauque- 
lin,  may  enable  us  well  to  diftinguidi  the  ex- 
tractive, and  to  determine  its  particular  nature 
with  greater  accuracy  than  has  hitherto  been 
done. 

15.  When  we  pour  into  a folution  of  any  ex- 
tract, fulphate  of  alumine  of  which  the  excefs  of 
acid  has  been  faturated,  and  boil  this  mixture 
for  iome  time,  there  is  formed  in  the  liquid 
a very  abundant  flaky  precipitate,  which  is  com- 
pofed  of  alumine  and  of  vegetable  matter  be» 
come  infoluble  in  water  ; the  folution  of  extract 
has  thereby  loft  all  its  colour.  Almoft  all  the 
metallic  faits  produce  the  fame  effeCt  : the  folu- 
tion of  tin  efpecially  forms  in' that  of  the  ex- 
tract a very  abundant  flaky  brown  precipitate, 
compofed  of  oxide  of  tin  and  of  extractive  mat- 
ter, become  infoluble.  The  oxigenated  muriatic 
acid,  poured  into  a folution  of  extraCt,  forms 
in  it  immediately  a precipitate  of  a deep  yellow 
colour,  and  the  liquor  has  afterwards  only  a light 
citron  colour,  retaining  ordinary  muriatic  acid. 

16.  When  we  impregnate  cotton  or  thread, 
with  a folution  of  alum,  and  afterwards  fteep 
them  in  a folution  of  extraCt,  which  is  then 
boiled  for  fome  time,  thefe  white  bodies  become 
ftrongly  tinged  with  a yellowifli-brown  colour, 
and  are  charged  with  the  greater  part  of  the 
extraCt,  which  depofits  itfelf  upon  their  furface, 
and  more  or  lefs  completely  deftrov  the  colour  of 

the 
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the  folution,  which  we  may  intirely  exhauft  oi 
extract,  by  repeating  or  urging  tins  procefs. 

We  may  fucceed  ftill  better  in  totally  feparat- 

ino-  the  water  and  precipitating  the  colouiing 

matter  of  the  extract  in  a lblid  form  upon 
the  cloths,  by  foaking  wool,  cotton,  or  thiea  , 
for  fome  time  in  oxigenated  muriatic  acid  anc 
afterwards  immerfing  them  m a folution  ot  ex- 
tract : the  oxigen  abandons  the  acid,  leizes  the 
extract,  takes  it  away  from  the  water,  anc  pi  e- 
cipitates  it  upon  the  cloth,  which  alfo  exerts 

a particular  attraction  upon  it. 

17.  All  the  extraas,  whatever  they  may  be, 
when  fubjeâed  to  diftillation,  yield  an  acid  pro- 
duit, in  part  faturated  with  ammonia,  which 
contains  much  more  of  the  latter  body  than  is 
feparated  by  means  of  lime  or  the  alkalis. 
Thus  the  extract,  befides  the  portion  of  am- 
monia that  exifts  ready  formed  in  it,  contains 
alfo  the  materials  of  this  alkali,  which  unite  by 
the  action  of  the  fire.  When  folutions  of  ex- 
tras in  water  are  left  alone,  the  extractive 
is  fpontaneoufiy  decompofed  in  them  m the 
courfe  of  time  ; the  liquors  become  turbid, 
dépolit  abundant  mucous  flakes,  become 
covered  with  different  kinds  of  moulds,  diffufe 
various  odours,  yield  ammonia,  and  leave  at 
laft  for  fixed  products  ot  this  putrefaction,  cai* 

bonates  of  pot-alh  and  of  lime. 

18.  From  a comparifon  ot  all  tliefe  facts  we 

may  deduce  tlie  following  refults  : 

J'  a.  The 
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u.  The  pharmaceutical  extracts  are  complex 
fubfiances,  compofed  of  very  heterogeneous 
matters,  fome  of  which  are  pretty  confiant, 
and  the  others  accidental,  dependent  frequently 
upon  the  nature  of  the  foil  in  which  the  veget- 
ables have  been  reared. 

b.  The  lubftances  which  conftantly  accompany 
the  extractive  matter  in  the. pharmaceutical  ex- 
tracts are  free  acetous  acid,  the  acetites  of  pot- 
afh,  of  lime,  and  of  ammonia.  Thofe  which 
are  accidental  in  them  vary  in  fuch  a manner 
according  to  a multitude  of  different  circum- 
fiances,  that  it  is  impoffible  to  give  a ftatement 
of  them  ; all  the  immediate  materials  of  plants 
that  are  foluble  in  water  belong  to  this  order  of 
accidental  bodies  in  the  extracts,  and  may  be 
found  in  them  one  or  more  at  a time  : it  was 
according  to  thefe  that  Rouelle  had  made  his 
three  clafies  of  extracts,  but  they  are  very  in- 
complete, infufficient,  and  inaccurate. 

c.  The  extraCt,  cpnfidered  feparately  from  all 
the  fubfiances  foreign  to  its  nature,  whether 
confiant  or  accidental,  is  a fubftance  very  dif- 
ferent from  all  the  other  immediate  materials  of 
.vegetables  ; it  is  characterized  by  its  attrac- 
tion for  oxigen,  the  manner  in  which  it  ab- 
forbs  it  from  the  air,  from  the  oxigenated 
muriatic  acid,  from  the  metallic  oxides,  by 
the  infolubility  which  it  acquires  by  combin- 
ing with  it,  by  the  brown  colour  which  it  afi* 
fumes  in  proportion  as  it  unites  with  it,  by  its 
union  with  alumine,  with  the  metallic  oxides, 
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and  by  its  adhefion  to  cloths  by  the  aid  o 
thefe  mordants,  by  the  feparation  of  the  water, 
effeaed  by  the  acetite  of  lime,  which  is  con- 
ftantly  mixed  with  it,  and  of  the  ammonia 
which  is  added  to  it;  a feparation,  which  is 
owing  to  the  double  eleftive  attraftion  ot  the 
lime 'for  the  extraaive  matter,  with  which  it  is 
precipitated  in  an  infoluble  ftate,  an  o 
ammonia  with  the  acetous  acid. 

d.  The  extraaive  matter  is  a kind  of  oxide 
with  a triple  radical,  or  a compound  of  carbon, 
of  hidrogen,  of  azote,  and  of  oxigen,  which 
is  not  faturated  with  the  laft  of  thole  princi- 
ples, but  can  abforb  much  more  than  it  con- 
tains. It  approaches  very  nearly  in  its  proper- 
ties to  the  matter  which  dyers  term  colour  or 
colouring  matter,  from  which  it  differs  only  in 
' the  proportion  of  its  primitive  principles. 

e.  The  property  which  the  pureft  extrads 
poifefs  of  attraaing  the  humidity  of  the  atmo- 
fphere,  and  of  becoming  foft  when  expofed  to 
it  does  not  belong  to  the  extraas,  but  only 
to  the  acetite  of  pot-aih  which  they  contain, 
and  we  might  even  determine  by  their  deli- 
'quefcence  the  proportion  of  this  fait  which  is 
- contained  in  them.  There  is  reafon  to  believe, 

’ that  the  virtues  admitted  by  phytic, ans  in  the 
extraas,  are  owing  only  to  the  acetites  whic  i 

• are  conftantly  combined  with  them,  and  de- 

• pend  very  little  upon  the  extraaive  matter,  pio- 

perly  fo  called. 
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19 * It  is  not,  however,  to  be  inferred  from 
all  thefe  fadts,  that  the  nature  of  the  extradh, 
fuppofmg  it  deprived  of  ail  the  different  matters 
which  it  contains,  is  perfedtly  identical  in  all 
vegetables.  On  the  contrary,  it  is  probable 
that  the  proportions  of  thefe  primitive  princi- 
ples vary  a little  ; but  that  it  is  not  to  this 
primitive  variation  of  principle  that  we  are 
to  afcrihe  the  very  ffriking  difference  of  the 
virtues  which  phyficians  have  obferved  in 
opium,  the  extract  of  cinchona,  that  of  the 
wild  cucumber,  of  belladonna,  of  hemlock* 
of  ftramonium,  fuhftances  fo  different  from 
one  another,  but  that  it  is  rather  to  fome 
particular  matters  added,  in  each  of  thefe 
bodies,  to  the  extractive,  properly  fo  called, 
that  their  different  modes  of  adtiup;  ou  edit  to  be 

o o 

attributed. 

E.  Species» 

SO.  It  muff  appear,  from  what  has  been  ob- 
ferved in  the  preceding  numbers  (8  to  19,)  that 
the  number  of  the  fpecies  of  extradts  may  be 
very  confiderâble,  if  we  fhould  with  to  eftablifli 
between  them  diftinclions  founded  upon  their 
individual  properties.  It  would  then  be  necef- 
fary  to  admit  as  many  of  them  as  there  are 
different  plants  capable  of  furni filing  them. 
According  to  each  particular  matter  added 
to  the  extradlive,  it  would  then  be  neceffary 
Angularly  to  multiply  this  claflification  of  the 

F f % extradts; 
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extra&s  ; on  the  other  hand,  * « 
firler  the  extractive  mattei,  p10l  j 
baldly  from  all  .he  fuhtoees  .1».  mrry  ^ 

added  to  it,  we  Ihould  then  not  be  m poffefton 
of  a fufficierft  ftock  of  knowledge  to  Jftmgu  ft 
with  precifion  the  real  difference  which  fepa- 

rates  them  the  one  from  the  other. 

T,  By  holding  a fort  of  ««Idle  courte  be- 
tween the  two  limit,  which  the  fcience  cannot 
yet  attain,  tee  -may  continue^  to  employ,  hot  , 
only  for  pharmaceutical  ufes,  the  diftinftion  ...  - 

twitted  by  Rouelle,  namely  . -, 

A Mucous  infpiffated  juices  or  extraâs, 

anmn "ft  which  are  to  he  ranked  the  rob  of  cur- 
rants," the  juice  of  liquorice,  the  extraa 

j"  BP  rl£lS’ 

are  to  be  referred  the  j.uce  or  the  ex- 
to  wnien  ai  of  the  acaCia,  that 

tract  of  boiage,  J extract 

of  hypociftis,  of  floes,  cachou,  and  the  extia 

of  Peruvian  bark.  _ , • - _ ex_ 

C Extratto-refvnous  mfpifiatcd  j 

tra^s  which  prêtent  amongft  their  «oft  *- 
-markable  fpecies,  opium,  a very  complied  ec 

iuke  con  tabling,  with  the  extraftive  matter,  an 

oiUnul  a vifeid  refin,  a mucilage,  a gluten  and 
a faU  aloes,  improperly  ranked  amongft  the 

gum  refms,  the  elaterium  or  juice  of  the  wad 

cucumber  ; and  the  extract  of  rhubarb 

m We  are  ftill  far  too  much  m >vant  of  ex- 
periments upon  the  pharmaceutical  «trus  te 
be  able  to  elate  even  conveniently,  .hough  f 
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with  little  accuracy,  under  one  or  other  of  thefe 
three  di villous,  the  molt  of  thofe  that  are  pre- 
pared and  employed  in  medicine  ; fuch  as  the 
extradés  of  gentian,  of  water- trefoil,  of  elecam- 
pane, hemlock,  of  belladonna,  of  puliatilla,  of 
chervil,  of  fumitory,  of  patience,  of  centaury,  ot 
fuccory,  of  tormentilla,  of  faffron.  I have  here 
mentioned  only  the  principal  and  the  raoft  com- 
monly emplo3'ed  of  thefe  preparations,  as  the 
difpenfatories  contain  a number  of  others  equal- 
ly  unknown  with  refpedé  to  their  claffifi cation, 

Be  U/es. 

53.  A much  greater  ufe  was  formerly  made 
of  extradés  in  medicine  : at  prefent,  twenty 
fpecies  at  molt  are  employed  in  pharmacy,  in* 
eluding  thofe  which  are  prepared  in  the  large 
way  in  commerce.  We  have  feen  that  for  the 
greater  part,  excepting  thofe  that  are  acrid, 
narcotic,  poifonous,  or  violently  aftringent  and 
febrifuge,  their  principal  virtues,  which  are 
aperient,  d iffol vent,  and  purgative,  may  be  at- 
tributed to  the  acetite  of  pot-alh  which  they 
contain. 

54.  We  may  add  to  this  medicinal  ufe,  re- 
garded hitherto  as  the  only  one  in  all  the  works 
on  chemiftry,  that  there  is  another  which  is 
much  more  frequent,  and  much  more  important 
for  fociety,  namely,  that  which  is  made  of  the 
extradés  in  dyeing.  All  thofe  fubfiances  which 
dyers  call  colours  of  roots,  or  even  of  woods. 
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are  nothing  elfe  but  extracts  in  folution,  in 
which  they  dip  and  keep  immerfed  for  a longer 
or  fhorter  fpace  of  time  during  their  ebullition, 
threads  and  huffs  previoufly  impregnated  with 
folution  of  alum,  or  fome  other  mordant,  in  order 
to  precipitate  and  fi'x  upon  them  the  extractive 
matter.  1 fhall  revert  to  this  fubjeét  in  one  of 
the  fubfequent  articles. 


Article  XL 

Of  thç  Eighth  of  the  immediate  Materials  of 
Vegetables  ; of  the  Fixed  Oils . 

A.  Situation , 

1.  OIL,  or  the  oily  fubftance,  in  general,  is 
one  of  the  immediate  materials  of  vegetables, 
the  leaft  foluble  in  water,  and  is  eminently 
diftingu iflied  from  all  others  by  its  combuftible 
property,  and  by  the  bright  flame  which  it  emits 
during  its  combuftion.  It  is  long  fmce  it  was 
firft  remarked  that  the  oil  formed  by  vegetables 
is  one  of  the  products  of  vegetation,  that  there 
is  no  mineral  oil,  properly  fo  called,  and  that 
what  is  fometimes  found  amongft  the  foffils  ori- 
ginates from  plants,  and  cannot  be  compofed 
in  the  bowels  of  the  earth» 

2.  The  fpecial  and  diftin<5tive  charaéler  of 
fixed  oil  is,  that  it  is  not  raifed  eaflly,  and  with» 
out  alteration  into  vapour  by  the  aétion  of  fire; 
and  it  is  oppofed  by  this  character  to  volatile 

oil 
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oil.  It  was  formerly  termed  fat  oil,  oleum  un- 
guinofum , or  mild  oil,  as  it  enjoys  both  thefe 
properties  ; and  expreffed  oil,  becaufe  it  is  con-' 
ftantly  obtained  by  expreflion. 

3.  Amongft  the  properties  by  which  it  is- 
diftinguithed,  I efpecially  remark  that  of  being 
contained  only  in  a tingle  part  of  the  vege- 
tables ; namelv,  in  their  feeds.  It  would  be  in 
vain  to  look  for  it  in  other  organs  ; it  is  never 
found  either  in  the  roots,  the  ftalks,  the  barks, 
the  leaves,  or  the  flowers.  Sometimes,  though 
rarely,  it  is  fituated  in  the  parenchyma,  or  the 
pulp  of  certain  fruits;  moreover,  amongft  the 
numerous  oleiferous  plants  of  our  climates  only 
the  olive  can  be  mentioned,  as  containing  it  in 
its  foft  external  ikin,  and  on  the  outfide  of  its 
kernel.  Generally  it  exifts  only  in  the  coty- 
ledons, and  it  is  even  found  only  in  thofe  that 
have  two  cotyledons,  I know  no  example  of  a 
monocotyledonal  plant  with  an  oily  feed. 

4.  All  the  dicotyledona!  feeds  that  contain 
oil,  are  at  the  fame  time  charged  with  muci- 
lage and  fecula,  and  they  have  all  a character 
by  which  they  may  be  diftinguilhed  ; namely, 
that  of  forming  with  water  in  which  they  are 
triturated,  a white  liquor  which  is  termed  emul- 
fion,  milk  of  almonds  ; on  which  account  they 
are  termed  emulfive  feeds.  They  manifeftly 
owe  this  property  to  the  oil  which  they  contain 
between  the  particles  of  their  parenchyma. 
The  water,  by  diflolying  the  mucilage,  and  dif- 
perfing  in  fome  meafure  between  its  own  par- 
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tides,  tliofe  of  the  ftarch,  retains  in  fufpenfion 
fm all  drops  of  oil,  which  deftroy  its  tranfpa- 
rency,  and  give  it  a milky  opacity  and  white- 
nefs.  Accordingly,  when  this  milk  of  almonds 
is  kept  for  a long  time  in  contadi  with  the  ail, 
a portion  of  the  oil  feparates  at  its  furface  in 
the  form  of  a greyifh  or  femi-tranfparent  cream  ; 
this  layer  feparated  at  the  furface,  forms,  even 
at  the  end  of  fome  days,  real  oily  drops.  Dur- 
ing* this  feparation  a portion  of  the  fecula  is  de- 
posited in  a white  powder,  and  the  liquor  be- 
comes clear  in  proportion  as  this  double  lepara- 
tion  of  the  two  fubftances,  that  were  diffeini- 
nated  in  it,  is  effected  by  repofe.  The  acids 
bring*  about  this  kind  of  decompofition  in  a 
much  morefpeedy  and  powerful  manner. 

5.  This  exclufive  prefence  of  the  fixed  oil  in 
the  interior  of  the  dicotyledonal  feeds,  is  a fa di 
that  has  not  yet  fufficiently  engaged  the  atten- 
tion of  chemifts.  It  may,  howevei,  tin  ow 
fome  light  upon  feveral  parts  of  vegetable 
phyfics,  as  it  manifeftly  depends  upon  the 
firudfure,  the  intimate  nature,  and  the  fundtions 
of  the  feeds.  I fhall  content  myfelf  with  ob- 
ferving*  here,  in  a general  manner,  that  the 
fixed  oil,  which  is  mild  and  nutritious,  accom- 
panies the  embryo  in  the  feed  like  the  chick  in 
the  egg*  : that  it  is  lituated  in  a particular  place  in 
ihefe  feeds,  like  the  oil  of  the  egg  in  the  yolk  : 
that  it  gives  to  the  mafs  of  cotyledons  the  pio- 
pertv  of  forming*  with  water  a kind  of  vegeta- 
blem  ilk,  like  that  the  egg  gives  to  the  yolk, 


FIXED  OIL. 


fhe  property  of  forming  with  water  what  is 
termed  pretty  accurately  lait  de  poule  ; finally, 
that  it  contributes,  in  the  period  of  germina- 
tion, to  the  firft  riourifhment  of  the  plant,  as  the 
yolk  ferves  for  the  nutrition  of  the  chick  during 
incubation,  and  previous  to  its  leaving  the  egg, 
and  that  it  feems  to  characterize  the  dicoty- 
ledonal  plants  in  oppofition  to  the  monocoly- 
tedonal,  in  the  fame  manner  as  the  oviparous 
animals,  whofe  young  enjoy  only  this  kind  of 
laCtation  in  the  egg,  are  oppofed  to  the  vivipar- 
ous, which  receive  milk  from  the  mother  after 
thev  have  left  the  uterus. 

B.  Extraction. 

6.  Fixed  oil  being  contained  ready  formed 
in  the  parenchyma  of  the  feeds,  or  of  fome 
fruits,  nothing  more  is  required  than  to  prefs 
this  parenchyma  more  or  lefs  forcibly,  in  order 
to  make  it  run  out,  and  to  obtain  it  feparate. 
But  the  manner  itfelf  in  which  it  is  contained  of 
inclofed  in  the  parenchyma,  its  abundance 
compared  with  that  of  the  other  fubftances  that 
are  mixed  with  it,  or  with  which  its  particles 
are  furrounded,  its  more  or  lefs  liquid  ftate, 
and  its  greater  or  lefs  dilpofition  to  run,  are 
many  circumftances  that  muft  influence  the  art 
of  extracting  it,  and  determine  modifications 
in  the  praCfice  of  this  art. 

7.  Frequently  nothing  more  is  neceffary  than 
to  bruife  the  feeds,  reduce  them  to  a kind  of 
pulp  or  cake,  afterwards  to  fubjeCt  this  pafte, 

inclofed 
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Inclofed  in  facks  of  hair,  or  cloth,  to  the  action 
of  the  prefs,  in  order  to  caufe  the  oil  to  run  out 
in  fuch  a manner  that  it  can  eafily  be  colle6ted. 
This  is  the  operation  praétifed  in  the  phar- 
maceutical laboratories,  in  order  to  obtain 
the  oil  of  almonds,  and  the  oil  of  linfeed  ; 
they  are  then  termed  cold-drawn  oils,  and  a 
fimilar  or  equally  fimple  procefs  is  followed 
for  extracting  the  oil  of  hazelnuts,  of  walnuts, 
of  hemp-feed,  of  colza,  of  rape  feed,  even  the 
oil  of  olive,  the  oil  of  beech-mad,  the  oil  of 
poppy  feed,  and  a great  number  of  others  ana^ 
logous  to  thefe  in  their  nature  and  their  ufes. 

8.  But  it  is  obferved  that  moft  of  the  feeds 
yeild  by  this  procefs  only  a fmall  quantity  of  oil, 
and  that  though  it  is  very  pure,  and  very  mild, 
fuch  as  is  requifite  for  medicinal  ufes,  it  is  too 
dear  on  account  of  its  fcarcity  for  moft  of  the 
purpofes  of  life,  or  the  arts  for  which  it  is  def- 
tined.  We  even  meet  with  fome  feeds,  which, 
containing  together  with  the  oil,  a more  or  lefs 
confiderable  quantity  of  gummy  mucilage, 
or  of  light  and  highly  divided  fecula,  yield 
hardly  any  oil  by  the  mere  prelfure  of  their  pafte 
in  the  cold,  or  elfe  yield  it  only  with  extreme 
difficulty,  Thofe  even  from  which  all  the  mild 
and  fixed  oil  which  they  are  capable  of  afford- 
ing, has  been  extracted  by  the  firft  procefs,  ftill 
retain  a portion  in  fufficient  quantity  for  it  to 
be  poflible  to  obtain  much  from  them  by  a 
fécond  manipulation. 
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g,  In  the  cafe  which  I have  juft  indicated,  a 
more  or  lefs  violent  heat  is  employed,  accord- 
ing to  the  fubftances  which  we  have  to  treat, 
according*  to  the  more  or  lefs  condenfed  nature 
of  the  oil  which  they  contain,  of  the  fecula,  or 
of  the  mucilage,  of  the  receptacle,  from  which 
they  muft  be  extracted,  according  to  the  more 
or  lefs  important  ufes  to  which  they  are  dei- 
tined.  Sometimes  we  content  ourfelves  w ith  heat- 
ing plates  of  block  tin,  which  are  applied  imme- 
diately to  the  pafte  of  the  feeds,  and  which 
comprefs  them  by  the  approximation  of  the 
peices  of  the  prefs,  in  order  to  give  more 
fluiditv  to  the  oil,  as  is  done  with  the  fweet 

V 

almonds  ; at  other  times  the  pafte  itfelf  is  ex- 
pofed  to  the  vapour  of  boiling  water,  in  order 
to  penetrate  it  with  a gentle  heat,  which  fa- 
vours the  reparation  and  the  efcape  of  the  oily 
juice.  For  the  lefs  important  oils,  the  feeds 
are  more  or  lefs  ftrongly  roafted,  in  order  to 
thicken  or  dry  their  mucilage  and  fecula,  to 
bring  the  oily  molecules  to  their  furface, 
and  to  begin  to  caufe  the  drops  to  exfude 
outwards.  This  laft  procefs  is  particularly  em- 
ployed for  the  very  mucous  and  very  vifcid 
feeds,  which  at  the  fame  time  contain  a large 
quantity  of  water.  The  oils  that  are  extracted 
by  this  manipulation,  which  is  employed  for 
linfeed,  and  hemp-feed,  are  lefs  pure,  lefs  mild, 
and  lefs  fine  than  the  firft  ; they  are  alfo  more 
coloured  ; but  they  are  at  the  fame  time  more 
abundant  and  more  eafily  preferved.  When 
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the  feeds  have  been  too  much  roafted,  the  oil  is 
reddifh  and  has  a more  or  lefs  ftrong  empyreu- 
matic  ta  he. 

10.  The  fixed  oil  that  is  obtained  by  the 
proceftes  that  have  been  indicated,  is  always 
mixed,  and  even  combined  with  fome  foreign 
fubftances,  and  efpecially  with  mucilage,  amy- 
laceous fecula,  and  colouring  matter.  Fre- 
quently thefe  three  bodies,  and  efpecially  the 
two  latter  are  fpontaneoufly  depofited  from  the 
oily  liquid,  when  it  is  kept  at  reft  for  fome 
time;  we  fee  mucous  flakes,  coloured  fibrils,  or 
flight  feculent  powders  gradually  precipitated 
to  the  bottom  of  thefe  oils;  thefe,  which  at  firft 
were  opaque  or  turbid,  at  the  moment  when 
the  aélion  of  the  prefs  expelled  them  from  the 
pafte  of  the  feeds,  become  clear,  and  more  or 
lefs  tranfparent  and  pure  when  left  to  them-* 
felves.  The  grofs  portion  of  the  parenchyma, 
which  has  been  carried  along  with  the  firft 
portions  of  expreffed  oil,  is,  feparated  and 
precipitated  firft,  afterwards  the  green  and 
coloured  fecula,  then  the  amylaceous  fecula  ; 
and  the  gummy  mucilage  is  depofited  the 
laft,  but  frequently  there  even  remains  a por- 
tion in  real  folution  or  combination  with  the 
oily  juice  : it  is  this  portion  which  forms  what 
Scheele  has  termed  the  fweet  principle  of  the 
oils,  of  which  I fhall  fpeak  hereafter.  It  is 
this  that  gives  to  the  oil,  when  burned,  the 
thick  flakes  which  render  it  turbid,  and  more 
pr  lefs  diminilh  its  combuftibility.  Sometimes 
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a portion  of  the  green  fecula,  as  we  fee  in  the 
oil  of  olives,  remains  in  folution  in  this  body, 
and  communicates  to  it  the  colour  and  the  tafte 
of  the  fruit. 

11.  We  fee  from  what  has  been  faid  that  mere 
repofe  is  not  always  fufficient  for  purifying  the 
oils  ; filtration  through  fieves  or  linen,  with 
more  or  lefs  wide  interftices  for  feparating  the 
groffer  part,  is  likewife  only  a mechanical  means, 
which  takes  away  merely  the  foreign  matters 
which  are  interpofed  : the  effedl  of  time  feparates 
indeed,  efpecially  with  certain  oils,  a portion  of 
the  mucilage  or  of  the  light  fecula  which  are 
diffolved  in  them  ; but  there  is  another  part, 
and  fome  oils  contain  a large  quantity  of  it, 
which  remains  really  diffolved  in  them,  and 
is  never  feparated  from  them  by  reft,  at  leaft 
unlefs  the  oil  itfelf  undergoes  an  alteration, 
and  communicates  to  thefe  bodies  properties 
which  oppofe  the  combination  of  advantages 
which  we  expedlfrom  them.  It  is  efpecially  in 
order  to  render  them  more  pure  and  more  eafily 
as  well  as  more  completely  combuftible  that  we 
endeavour,  by  different  proceffes,  to  free  them 
from  the  foreign  fubftances  that  are  combined 
with  them.  Chemiftry  has  not  yet  exadtiy 
determined  the  different  ftates  of  lamp-oils,  and 
the  real  caufes  of  their  bad  qualities.  The  pro« 
ceffes  alfo  that  are  employed  in  fome  inanu- 
fadfories  or  work-fhops  for  purifying  thefe  oils 
are  a kind  of  empirical  pradtices,  or  methods 
which  Science  has  not  yet  examined. 
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12.*  Thefe  proceffes  of  the  arts  or  of  the  work- 
fhops  in  which  oil  is  employed  are  very  mue  h dh 
verlified,  and  frequently  conftitute  a kind  of  fe- 
cret.  It  appears  that  in  fome,  after  having  fuller- 
ed the  oils  to  reft,  and  filtrated  them,  they  heat 
them  up  with  water;  in  others  they  heat  them 
gently  for  a longer  or  lhorter  fpace  of  time. 
There  are  fome  in  which  the  oils  are  treated 
by  acids  diluted  with  water;  and  this  procefs 
muft  in  fact  feparate  the  mucilage  from  them. 
There  are  others  in  which  they  are  treated  by 
lime  or  the  alkalis,  which  appear  to  abforb  an 
acid  holding  mucilage  in  folution,  and  to  favour 
the  precipitation  of  this  mucilage.  It  is  alfo 
alferted  that  in  fome  work-fhops  they  ufe  alum, 
whilft  in  others  they  employ  chalk,  gypfum, 
argil,  or  allies  for  effecting  the  purification  of 
the  oils.  It  is  evident  that  if  each  of  thefe 
means  fucceeds,  it  is  to  be  concluded,  that  the 
matters  which  render  the  oils  impure  muft  vary 
according  to  the  fpecies  ; but  it  is  of  much 
greater  importance  to  be  obferved  that  an  ac- 
curate chemical  examination  of  thefe  liquids 
will  alone  enable  us  to  throw  upon  this  fubjeét 
the  light  which  the  fcience  is  capable  of 
diffufing  over  it,  and  that  after  fuch  an  exa- 
mination this  art  fo  ufeful  to  fociety  will  no 
longer  be  involved  in  obfcuritv. 
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C.  Phyfical  Properties » 

13.  Fixed  oil  is  generally  a liquid  rather 
thick  or  vifcid,  forming  breaks  that  adhere 
to  glafs,  of  a mild  or  infipid  tabe,  fometimes 
a little  acerb,  or  analogous  to  that  of  the  plant 
from  which  it  proceeds  ; without  any  peculiar 
fmell,  but  frequently  alfo  impregnated  with 
that  of  the  feed  from  which  it  has  been  ex» 
traded. 

14.  Fixed  oil  is  never  entirely  void  of  colour; 
frequently  it  has  a greenifh  or  yellowifh  hue  : 
that  which  is  green  when  recent,  lofes  this  cab 
in  the  courfe  of  time,  and  aifumes  a yellow  fhade, 
which  at  length  becomes  deeper  and  inclines 
towards  the  orange  or  the  red.  In  general  it  is 
lighter  than  water,  fwirns  upon  its  furface  ; and 
its  fpecihc  gravity,  taking  that  of  water  at  1 0000, 
varies  between  9403  for  linfeed  oil,  and  9153 
for  olive  oil. 

15.  This  body,  when  expofed  to  the  cold, 
congeals  and  even  cryftallizes,  or  allumes  a 
folid  and  granulated  form  by  cooling;  but  this 
property  varies  in  it  in  a fmgular  manner  ac- 
cording to  the  fpecies  : there  are  fome  that  be- 
come fixed  at  five  or  fix  degrees  above  0,  and 
others,  on  the  contrary,  are  not  congealed^ 
unlefs  at  10  or  12  degrees  below  0;  there 
are  even  fome  that  never  become  folid  by  the 
effeét  of  cold.  It  is  generally  obferved  that 
thofe  which  become  fixed  the  mob  fpeedily, 
like  the  oil  of  olives,  are  the  leaft  alterable,  the 
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lead  fubjeCt  to  change,  and  that,  on  the  con- 
trary, thofe  which  are  very  difficult  to  be  con- 
gealed, are  the  moft  fubjeCt  to  fpoil,  to  become 
rancid,  & c. 

D.  Chemical  Properties . 

Id.  Fixed  oil,  expofed  to  the  fire,  is  not 
volatilized  unlefs  when  it  is  boiling,  and  hence 
it  derives  its  name  ; but  in  this  volatilization 
it  is  altered,  lofes  fome  of  its  principles,  tends 
to  be  decompofed  ; the  carbon  is  partly  infu- 
lated  in  proportion  as  the  oil  is  heated  ; the 
volatilized  portion  is  more  hidrogenated  and 
lighter  ; water  is  formed,  and  an  acid  ana- 
logous to  that  of  the  fats,  which  is  termed 
febacic * There  remains  in  the  retort  black  and 
coaly  traces;  and  carbonated  hidrogen  gas  is  did 
engaged.  Such  is  the  collection  of  the  pheno- 
mena which  take  place  in  the  difti Uation  of  the 
oils,  which  the  ancient  chemifts  performed  in  or- 
der to  obtain  what  they  termed  the  oil  of  Pliilo- 
fophers.  The  volume  of  the  air  contained  in  the 
apparatufes  contributed  alfo  to  its  production  in 
a more  or  lefs  efficacious  manner,  becaufe  there 
is  more  water  formed,  and  carbon  infulated,  as 
the  capacity  of  the  diddling  veffels  is  larger  ; 
fo  that  by  repeating  the  didillation  of  the  fame 
oil  a great  number  of  times  in  new  apparatufes, 
we  at  laft  conftantly  reduce  it  aim  oft  entirely 
into  water,  carbonic  acid,  carbonated  hidrogen 
gas,  and  coak 
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17.  The  phenomena  of  the  combuftion  of 
oils,  when  heated  in  contaéf  with  the  air,  are 
the  fame  as  the  preceding,  except  that  its  de- 
oompofition  is  more  rapid  and  more  complete. 
It  is  well  known  that  they  cannot  be  burned 
unlefs  when  violently  heated,  that  the  life  of 
the  wick  employed  in  lamps  is  to  raife  the  oil  in 
vapour  by  fucceffive  portions  ; that  in  the  in- 
genious lamp  of  Argand  and  Lange,  by  dif- 
pofing  the  wick  in  a circular  form,  and  fur- 
rounding  it  with  a double  current  of  air,  by 
increafing  the  aélivity  of  this  by  the  addition 
of  a tranfparent  tube  of  glafs  round  the  wick, 
and  efpecially  by  giving  this  tube  a contraction 
at  the  very  place  where  the  extremity  of  the  wick 
ufually  exhales  fmoke,  the  combuftion  of  the 
oil  is  rendered  much  more  complete  and  rapid, 
the  flame  more  brilliant,  the  fmoke  and  fmell 
annihilated,  as  both  are  inti  rely  deftroyed,  and 
that  the  produét  of  this  complete  combuftion  is 
only  water  and  carbonic  acid.  100  parts  of 
oil  ought  to  yield  130  parts  of  water,  as  they 
contain,  according  to  Lavoifier,  21  parts  of 
hidrogen,  and  203  of  carbonic  acid,  lince  they 
contain  according  to  the  fame  author  79  parts 
of  carbon  ; now  the  fum  of  thefe  two  products 
being  333,  233  parts  of  oxigen  muft  be  added 
to  100  parts  of  oil  in  order  to  make  it  burn. 
This  refult,  which  certainly  is  not  very  accurate, 
but  which  approaches  to  the  truth  as  near  as 
can  be,  in  a firft  experiment,  fuppofes  indeed 
that  there  is  no  oxigen  in  a fixed  oil,  that  it  is 
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compofed  only  of  carbon  and  hidrogen,  and 
it  is  probable  that  it  includes  fome  error  in  this 
point  of  view  ; but  it  is  certain  and  well  af- 
certained  that  oil  is  reduced  only  into  watci 
and  carbonic  acid  by  combuftion,  and  that  it 
affords  more  water  and  like  wife  more  carbonic 

acid  than  its  own  weight. 

18.  A very  different  eflebt  takes  place  with 
the  fixed  oil  when  expoled  to  the  air  with- 
out heating  it,  as  to  inflame  it  ; it  gradually 
thickens,  becomes  concrete,  opakc,  white,  gra- 
nulated and  fimilar  to  tallow.  Ibis  change 
takes  place  very  quickly,  and  requires  only 
fome  days,  if  we  greatly  extend  the  oil  upon 
the  furface  of  water,  as  Citizen  Berthollet 
has  difcovered.  This  effe6t  is  owing  to  the 
oxigen  which  they  (lowly  abforb  5 they  be- 
come a kind  of  wax  ; they  even  experience 
this  alteration  in  the  living  vegetables,  by  a 
difpofition  which  I (hall  delcribe  in  the  next 
article.  Some  fixed  oils  become  dry,  and 
thefe  are  termed  drying  oils.  Some  undergo 
the  edification  or  febification  very  quickly , 
others,  on  the  contrary,  very  (lowly , fome 
as  they  thicken  affume  a febacic  charaéter 
which  manifests  itfelf  in  their  tafle  and  fmell  ; 
they  are  then  rancid,  redden  the  blue  vegetable 
colours,  and  are  unfit  to  be  ufed  as  food  oi 
condiment  : there  is  alio  formed  at  the  fame 
time  a fmall  quantity  of  water  which  appears 
in  fmall  drops  at  the  furface,  or  evaporates  into 

the  air.  There  take  place,  therefore,  in  this, 
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flow  aCfion  of  the  air  three  very  diftinCt  effe&s 
upon  the  fixed  oils.  The  firft  is  a Ample  ab« 
forption  of  the  atmofpheric  oxigen,  which 
thickens  them  and  tends  to  convert  them  into 
wax  ; the  fécond  is  a difen o-agement  of  their 
hidro  gen,  which  burns  at  their  furface,  forms 
water,  and  dries  them  themfelves  without  cerify- 
ing  them  ; the  third  is  the  production  of  the 
lebacic  acid  which  depends  upon  a new  union, 
and  in  a determinate  proportion,  of  hidrogen, 
of  carbon  and  of  oxigen  : this  confiitutes  ranci** 
dity.  Every  fpecies  of  fixed  oil  experiences 
in  a different  manner  one  or  other  of  thefe 
effects,  lometimes  infulated,  fometimes  com- 
bined; fo  that  fome  are  ceri fiable,  others  dry- 
ing, and  the  third  rancefcent.  There  aie  fome 
that  do  not  undergo  any  of  thefe  alterations 
without  much  difficulty.  Thefe  different  mo- 

t/ 

difications  in  the  alterability  of  the  oils  depend 
upon  their  primitive  combination,  or  the  propor- 
tion of  their  elementary  conftitution,  and  it  will 
be  eafy  to  afcertain  their  difference  and  their 
caufe,  when' an  analyfis  Hia.ll  have  been  infti- 
tuted  of  the  principal  fpecies  that  belong  to 
one  or  the  other  of  thefe  genera  ; for  it  (hall  be 
ïhown  hereafter  that  in  order  to  diftino-uifh  the 
fpecies  it  is  neeeffary  to  divide  them  according 
to  thefe  properties. 

19-  The  (impie  combuftible  bodies  unite 
more  or  Ids  eafily  with  fixed  oil  ; hidroren  in 

o 

the  ftate  or  gas  does  not  unite  with  it  unlefs 
with  difficulty. 
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Carbon  in  the  date  of  coal,  through  which 
oil  is  filtrated,  contributes  to  purify  or  whiten 
it,  without  fenfibly  uniting  with  it. 

Phofphorus  unites  with  the  obis  by  the  aid  of 
heat  ; it  fufes  and  di  doives  in  them  in  a dm  all 
proportion,  communicating  to  them  the  lumin- 
ous property  when  they  are  rubbed  in  the  air; 
and  it  is  this  folution  which  is  employed  for 
rendering  any  furfaces  luminous  and  phofpnoric 
in  the  dark.  When  we  diffolve  in  heat  all 
the  phofphorus  which  the  oil  is  capable  of  dif- 
folving,  by  letting  it  cool,  a part  of  the  phof- 
phorus is  depofited  by  the  refrigeration,  and 
crydallizes  in  tranfparent  octahedrons.  By 
diftilling  the  pbofphorated  oil,  we  obtaimphof- 

phorated  hidrogen  gas. 

Sulphur  combines  eafily  with  fixed  oil  by 
means  of  heat  ; whence  refults  a reddifh  folution 
which  has  formerly  been  termed  Ruby  of  Sul- 
phur, on  account  of  its  colour.  This  folution 
depofits  erydallized  fulphur  by  refrigeration , 
it  is  even  the  only  procefs  by  which  Pelletiei 
has  obtained  the  fulphur  cryftallized  in  octahe- 
drons. When  the  refrigeration  is  too  rapid, 
yellow  fulphur  is  precipitated  in  needles.  If  we 
diftil  this  fulphli  rated  oil,  which  has  a fetid 
fmell,  a large  quantity  of  fulphurated  hidro- 
U’cn  gas  is  obtained,  without  the  fulphur  fub- 
liming*  in  its  concrete  and  infulated  date.  ✓ 
Some  oils  exert  an  adlion  upon  the  metals 
that  are  the  mod  eadly  oxidated  ; they  accele- 
rate their  oxidation,  and  favour  the  ahforption 
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of the  atmofpheric  oxigen  ; but  this  efiedi  is  in 
general  feeble  and  flow.  The  metallic  oxides 
have  a much  more  marked  adlion  upon  the  ve- 
getable combuftibles  ; by  the  aid  of  heat,  they 
yield  a portion  of  their  oxigen  to  the  oils, 
which  then  become  thickened,  and  form  in  ge- 
neral the  fubftances  known  by  the  name  of 
plajîers.  In  this  (late  they  form  kinds  of  foaps 
frequently  infoluble,  fometimes  more  or  lets 
foluble.  If  we  augment  this  action  by  that  of 
heat,  we  intirely  decompofe  the  metallic  oxide; 
it  paffes  again  into  the  ftate  of  metal,  and 
the  oil  is  then  intirely  deflroyed  into  water, 
and  carbonic  acid.  It  is  this  which  caufes 
plafters  to  affume  a coppery- red  colour,  and 
moil  of  the  ointments,  or  plafters,  that  have 
been  too  long  boiled,  acquire  a brown  or  black- 
ifli  colour,  bv  the  reduction  of  the  oxide  of  leach 

20.  Water  has  no  fenfible  action  upon  the 
fixed  oils  ; they  remain  upon  . the  furface  of 
this  liquid.  When  agitated  with  it,  they  firft 
whiten  it  and  interpofe  themfelves  between 
its  particles;  but  they  feparate  again  from  it 
by  repofe.  Water,  however,  takes  from  them 
a certain  proportion  of  mucilage,  and  favours 
the  reparation  of  the  colouring  fecula,  which 
troubles  their  tranfparency  ; this  is  a means  ufed 
in  work-fhops  for  purifying  them  and  render- 
ing them  more  combuffible. 

21.  The  acids  are  capable  of  decompofing  the 
fixed  oils,  but  with  particular  phenomena,  ac- 
cording to  the  nature  and  the  concentration  of 
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thefe  acids,  as  well  as  their  quantity  and  differ- 
ent temperature.  In  general,  the  concentrated 
fulphuric  acid  renders  thefe  oils  brown,  thick* 
and  reduces  them  to  coal.  I his  action  has 
formerly  been  compared  to  the  formation  of  a 
refin,  or  of  a bitumen;  but  it  is  really  neither 
the  one  or  the  other  ; it  is  a commencement  of 
decompofition,  in  which  water  is  formed  ; car- 
bon is  leparated  and  precipitated,  and  even  an 
acid  is  produced.  The  cold  nitric  acid  thickens 
and  (lightly  oxidates  them  ; if  it  be  mixed  with 
nitrons  gas,  it  aCls  with  much  greater  activity; 
it  excites  a confiderable  ebullition  and  elder- 
vefcence,  and  a large  quantity  of  nitrous  gas 
is  difengaged.  When  we  throw  upon  oils  a 
mixture  of  concentrated  nitrous  and  fulphuric 
acids,  they  immediately  inflame,  and  leave  a 
coal  more  or  lefs  inflated  and  voluminous.  By 
employing  nitric  acid  with  caution,  we  may 
effeét  the  exaét  analyfls  of  an  oil;  we  convert 
it  into  oxalic  acid.  The  ordinary  muriatic  acid 
produces  very  little  effect  upon  fixed  oil  ; the 
oxigenated  jnuriatic  acid  thickens  and  whitens 
it  like  tallow  or  wax. 

22.  All  the  alkalis  exert  a more  or  lefs  re- 
markable action  upon  the  fixed  oils  ; they  all 
render  it  foluble,  and  reduce  it  to  the  fapon- 
aceous  ftate  ; the  name  of  foap  is  even  applied  in 
a particular  manner  to  this  combination  of  a 
fixed  oil  with  an  alkali.  The  medicinal  foap  is 
made  by  triturating  in  a mortar  of  glafs  or 
marble,  one  part  of  cauftic  ley  of  pot-afh, 
weighing  at  leaft  one  half  more  than  water* 
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with  two  parts  of  oil  of  fweet  almonds.  Tritu- 
ration in  the  cold  is  fufficient  to  effe<5t  this 
combination.  With  oils  of  inferior  quality,  and 
a cauftic  ley  of  foda,  a little  concentrated  and 
well  mixed,  the  common  foap  is  prepared, 
which  becomes  folid  in  the  courfe  of  time. 
Mod  commonly  this  combination  is  promoted 
by  heat,  in  order  to  concentrate  the  ley; 
the  liquid  portion  is  afterwards  feparated  ; 
when  ley  of  pot-afh  is  ufed  only  a foft  foap 
is  obtained.  That  which  is  termed  marble 
foap , is  made  with  crude  foda,  fulphate  of 
copper,  cinnabar,  &c.  The  mo  ft  ordinary 
forts,  which  are  termed  green  or  black  foaps, 
are  manufactured  with  the  marc  of  oil  of 
olive,  of  nuts,  of  rape-feed,  and  the  cauftic 
alkalis  treated  by  ebullition.  The  reader  may 
confiait,  for  the  economical  p radii  ce  of  this  art, 
the  inftruction  publifhed  by  Citizens  Darcet 
and  Pelletier. 

23.  Soap,  properly  fo  called,  or  the  combi- 
nation of  a fixed  oil,  with  cauftic  foda,  is  a 
white,  folid,  acrid  and  alkaline  fubftancc,  very 
fufible  in  the  fire,  abforbing  a very  large  quan» 
tity  of  water,  which  greatly  increafes  its  vo- 
lume; lofing  tliis  volume  and  becoming  very 
light  by  expofure  to  dry  air,  or  by  a gentle  fire, 
from  which  the  alkali  gradually  feparates  in  the 
form  of  cry ftalli zed  carbonate  of  foda  by  long 
expofure  to  the  air;  decompofable  by  fire,  and 
yielding  its  oil,  part  liquid  and  part  folid,  by 
diftiljation  ; very  foluble  in  water,  with  which 
it^unites  in  all  proportions;  forming  either 
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a thick  liquid  filled  with  white,  and  as  it  were 
filky  filaments,  when  this  folution  is  ftrong 
and  concentrated,  or  an  almoft  tranfparent 
liquid,  when  the  water  contains  but  little  of  it  ; 
giving  to  this  liquid,  befides  a foft,  and  as  it 
were  greafy  feel,  an  acrid  urinous  tafte,  a milky 
feini-tranfparency,  the  property  of  forming 
much  lather,  and  affording  a kind  of  foam, 
which  ealily  retains  the  air,  and  the  gafes 
under  thin  and  tenacious  tegument,  as  is  ex- 
emplified in  the  fimple  art  of  making  what  are 
called  foap  bubbles  ; decompofahle  by  the  acids, 
which  feparate  from  it  the  oil,  thick  and  more 
or  lefs  approaching  to  the  ftate  of  tallow  or 
wax.  Vf  e fee  by  all  thefe  fir  ft  phenomena  that 
belong  to  foap,  that  in  the  union  of  the  oils 
with  the  alkalis  by  which  it  is  formed,  the  fixed 
oil  has  ablbrbed  a more  or  lefs  confiderable  por- 
tion of  oxigen  ; and  that  it  is  on  this  account 
that  the  contact  of  the  air  influences  the  fapo- 
nification  ; that  foaps  are  made  more  quickly 
and  of  better  quality  with  the  moft  concrcfcible 
oils,  or  thofe  which  are  moft  difpofed  to  con- 
crete, or  even  with  thofe  that  have  already  be- 
come concrete,  efpecially  with  the  fats,  &c. 
that  it  is  alfo  by  this  more  fpeedy  oxidation, 
favoured  by  the  prefence  of  the  alkalis,  that  the 
foaps  become  folid,  and  that  concrete  oil  is 
feparated  from  them  by  the  addon  of  the  acids, 
and  even  of  fire. 

â-k  True  foap,  or  that  prepared  with  foda,  is 
alfo  diftinguithed  by  the  property  of  being 
decomposed  by  means  of  barites,  ftrontian, 
; and 
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and  lime.  Its  foîution  in  water,  mixed  with 
that  of  thefe  bafes,  fuddenlv  forms  a precipi- 
tate in  white  infoluble^flakes,  which  when  che- 
mically examined,  is  found  to  be  a compound 
of  the  concrete  oil  with  the  bafe  employed. 
All  the  foluble  faits  of  thefe  fame  bafes,  as  alfo 
thofe  of  magnefia,  of  giucine,  of  alumine,  and 
of  zircon,  produce  an  infoluble  precipitate  ana- 
logous to  foap,  in  the  folution  of  foap  of  foda* 
This  is  the  reafon  why  this  faponaceous  com- 
pound cannot  diffolve,  but,  on  tlie  contrary, 
affumes  the  form  of  curd,  with  waters  charged 
with  any  earthy  faits.  A fimilar  phenome- 
non takes  place  with  all  the  metallic  folutions 
and  faits.  As  foon  as  we  pour  thefe  folutions 
into  that  of  foap,  precipitates  are  formed,  which 
are  compounds  of  the  metallic  oxides  with  the 
oil;  thefe  precipitates  have  different  colours, 
according  to  the  different  oxides  ; their  color- 
ation is  confiant  and  fixed,  according  to  Citizen 
Berthollet,  who,  in  giving  an  account  of  thefe 
compounds  under  the  appellation  of  metallic 
foaps , has  propofed  them  to  be  ufed  in  painting. 

£5.  Ammonia  alfo  reduces  the  fixed  oils  to  the 
faponaceous  fiate  ; but  its  more  feeble  attraction 
never  brings  them  to  the  concrete  ftate,  or  favours 
their  oxidation,  as  is  done  by  the  fixed  alkalis  : 
accordingly  it  never  forms  any  thing  more  than 
jap onaceou s 1 i q u ids , m o re orle fs o p aq u e,  t h o u g h 
foluble  in  water,  and  capable  of  forming  a lather, 
as  alfo  of  taking  out  oily  fpots  like  the  folid  foaps. 
For  the  reft,  the  ammoniacal  foaps  exhibit  moft 
of  the  properties  of  the  ordinary  foaps. 


26.  No 
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25.  No  fait  afts  in  the  cold,  and  really  unites 
with  the  fixed  oils.  The  fulphates,  with  the 
aid  of  fire  and  a red  heat,  are  decompofed  by 
the  oils  then  reduced  to  the  ftate  of  hidrogen 
and  carbon.  The  nitrates  burn  and  decom- 
pofe  them  at  an  elevated  temperature.  The 
muriate  of  foda  is  frequently  employed  for  hard- 
ening foaps.  The  fuper-oxigenated  muriate  of 
pot-afh,  triturated  with  a little  fixed  oil,  and  vio- 
lently ftruck,  fuddenly  inflames  and  detonates. 

27.  Some  metallic  faits  mixed  with  the  oils 
are  decompofed  and  precipitated  by  thefe  fub- 
ftances,  which  feparate  and  dif-oxidate  their 
metallic  bales.  This  is  particularly  ohferved 
to  take  place  in  the  mixtures  which  are  made 
for  feveral  emplaftic  comportions.  But  this 
effcét  has  hitherto  been  but  little  examined, 
though  it  merits  the  attention  of  chemifts. 

28.  The  fixed  oils  unite  artificially  with  muci- 
lages and  fugar;  by  triturating  them  with  thefe 
fubftances  we  render  them  white,  opaque  and 
more  or  lefs  mifeible  with  water  : this  operation 
is  frequently  performed  in  the  laboratories  of 
pharmacy. 


s E.  Species. 

29.  1 have  already  fhown  that  the  fpecies  of 
the  fixed  oils  might  be  diftinguifhed  by  the  aid  of 
their  chemical  properties.  I ought  to  add,  that 
this  method  of  diftinefion  is  fo  much  the  more 
effential  and  neceffary,  as  the  number  of  thefe 
vegetable  productions  is  extremely  confiderable. 
Every  country,  every  climate,  according  to  the 
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differences  of  the  vegetables  which  are  cultiva» 
ted  in  them,  has  different  oils  appropriated  to  a 
multitude  of  domeftic  and  economical  ufes.  It 
would  even  be  fuperfluous  here  to  prefent  the 
enumeration  of  ail  the  different  fpecies  of  oils 
that  are  extracted  and  employed  in  different 
places.  I (hall  therefore  confine  the  enumera- 
tion which  I propofe  to  give,  to  the  princi- 
pal fpecies  known  and  employed,  efpecially  in 
Europe,  and  particularly  in  my  own  country. 

30.  I ihall  here  more  particularly  diftinguifh 
the  fixed  oils  in  common  ufe  into  two  genera. 
The  firft  ihall  comprehend  the  fat  oils , which 
have  the  character  of  becoming  fixed  more 
or  lefs  fpeedily  by  the  adion  of  the  cold,  of 
thickening  but  very  (lowly  in  the  air,  and  of 
being  converted  by  it  into  tallow  or  wax.  Thefe 
oils  have  alfo  the  property  of  being  lefs  altera- 
ble by  the  adds  than  the  others,  of  eafily  form- 
ing foaps  with  the  fixed  alkalis,  of  being  in- 
flamed only  by  the  nitric  and  the  fulphuric  acids 
combined,  and  of  becoming  more  or  lefs  fpeedily 
rancid  when  kept  in  hot  and  moift  places,  in 
contact  with  the  air.  It  is  efpecially  in  thefe 
fat  oils  of  the  firft  genus,  that  we  find  the  mild 
principle  of  Scheele  in  the  greateft  abundance. 
This  c hem  iff  difcovered  that  by  combining  the 
oil  of  fweet  almonds,  of  olives,  and  of  rape- 
feed  with  the  oxide  of  lead,  by  the  aififtance  of 
heat,  and  adding  a little  water  to  the  mixtures, 
there  was  feparated  from  thefe  oils  a fupernatant 
liquid,  which  furnifhcd  him,  by  evaporation,  a 
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matter  of  the  confidence  of  a fyrup,  which 
took  fire  being  ftrongly  heated,  of  which 
one  part  was  volatilized  without  burning  in  dif- 
tillation,  which  afforded  a light  coal,  which  did 
not  crydallize,  and  did  not  appear  to  be  fufcep- 
tible  of  fermentation.  The  nitric  acid,  diddled 
four  times  upon  this  mild  principle,  changed  it 
into  oxalic  acid.  Thefe  characters  remarkably 
approach  this  fubdance  to  the  mucilages,  as 
I have  already  indicated,  and  Î refer  it  to  the 
mucous  principle. 

31.  In  this  fird  genus  of  fixed  and  fat  oils,  I 
rank,  efpecially,  the  oil  of  olives,  the  oil  of 
fweet  almonds,  the  oil  of  rape-feeds,  or  colza, 
and  the  oil  of  ben,  the  four  fpecies  which 
are  the  bed  known  and  the  mod  employed 
in  France. 

A . The  oil  of  olives  is  the  only  known  fpe- 
cies that  is  extraéted  from  the  pulp  of  a fruit 
exterior  to  the  kernel,  or  a fpecies  of  hufk. 
The  olive  is  bruited  by  a mill-done  placed  ver- 
tically and  turning  upon  an  horizontal  plane  ; 
the  pade  produced  by  this  operation  is  fubjeéted 
to  the  aélion  of  a prefs  which  caufes  the  virgin 
oil  to  run  out  of  a greenifh  colour,  and  with 
a drong  tafte  of  the  fruit.  The  marc  or  pulp 
is  afterwards  moidened  with  boiling  water,  and 
preffed  anew,  in  order  to  obtain  the  ordinary 
oil.  The  unripe  olive  yields  a bitter  oil,  and 
that  which  is  too  ripe  yields  a pady  one.  If 
the  mills  are  not  kept  very  clean,  they  remain 
impregnated  with  a rancid  oil,  which  gives  bad 
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qualities  to  that  which  is  afterwards  fabricated 
in  them.  Olives  that  have  been  kept  heaped 
together  too  long,  and  that  have  fermented, 
yield  a ffrong  oil,  which  can  be  ufed  only  for 
making  foap.  The  oil  of  olives  congeals  or 
cryftallizes  at  10  degrees  below  0,  and  does  not 
become  rancid  except  after  an  expofure,  of  ten 
years  to  the  air.  It  is  an  aliment  and  con- 
diment very  much  employed,  and  very  ufeful  in 
the  Southern  Departments  of  France. 

B.  The  oil  of  fweet  almonds  is  extradied  from 
almonds  which  are  firft  violently  fhaken  in  a 
fack  of  coarfe  canvafs,  and  roughly  rubbed,  in 
order  to  feparate  from  them  the  acrid  pow- 
der which  covers  their  epidermis.  They  are 
pounded  in  marble  mortars  ; the  pafte  is  after- 
wards fubjeéied  to  the  prefs,  and  the  oil  iffues 
out  a little  greenifh  and  turbid,  and,  like  the  oil 
©f  olives,  depofits  a fediment  by  repofe. 

C Oil  of  rape-feed , and  oil  of  colza,  are  the 
names  given  to  thofe  which  are  extracted  from 
the  feeds  of  two  fpecies  of  cabbage,  the  firft 
from  the  braffica  napus , and  the  fécond  from 
the  braffica  arvenfs  ; this  oif  which  is  very 
good,  does  not  dry,  is  lefs  fixable  and  lefs  ran- 
ee fc  en  t than  the  two  preceding  ; it  is  much  pre- 
pared in  Flanders. 

D . The  oil  of  ben  is  extrafted  from  the  ker- 
nels of  ben,  which  is  very  abundant  in  Egypt 
and  Arabia  ; it  is  void  of  fmell,  but  very  fuf~ 
ceptible  of  rancidity,  fo  that  it  very  quickly 
becomes  acrid  ; it  eafily  congeals.  As  it  is  in- 
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odorous,  it  is  particularly  appropriated  to  per- 
fumery® 

We  may  fubjoin  to  thefe  four  fir  ft  fpecies, 
the  oil  of  beech- maft,  that  of  grape- ftones,  that 
of  the  feeds  of  the  fun-flower,  and  that  ot  fe- 
verai  fpecies  of  cruciferous  feeds,  which  are  of 
a nature  analogous  to  the  preceding. 

32.  The  fécond  genus  of  fixed  oils  includes 
thofe  which  I call  drying  ; their  charadfers  are 
that  they  dry  in  the  air,  at  the  fame  time  p re- 
fer ving  their  tranfparency,  and  without  becom- 
ing a kind  of  tallow  or  wax.  They  do  not  be- 
come  fixed,  concreted,  or  cryftallized  by  the 
cold,  nor  become  rancid  fo  eafily  as  the  preced- 
ing, nor  do  they  form  foaps  fo  eafily  with  the 
alkalis,  nor  inflame  by  the  contadf  of  the  nitric 
acid  furcharged  with  nitrous  gas,  without  the 
addition  of  fulphuric  acid.  They  appear  to  con- 
tain lefs  mucilage  than  the  preceding  : accord- 
ingly,  the  linfeed  oil  excepted,  Scheele  does  not 
indicate^hem  amongfl  thofe  in  which  he  fays  he 
has  found  the  mild  principle.  It  is  alfo  very  pro- 
bable that  they  owe  their  particular  nature  to 
another  order  and  another  proportion  of  com- 
bination in  their  primitive  principles. 

33.  I alfo  rank  four  principal  fpecies  of  fixed 
oils  in  the  fécond  genus  of  oils  defignated 
by  the  epithet  of  drying  : namely,  oil  of  lin- 
feed, oil  of  nuts,  oil  of  poppies,  and  oil  of 
hemp-feed. 

A.  The  oil  of  linfeed  is  extracted,  as  I 
have  faid,  from  the  feeds  of  flax,  either  in  the 
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cold,  and  then  with  difficulty  and  in  finall  quan- 
tity ; this  is  what  is  appropriated  to  medicinal 
ufes  ; or  after  having*  torrefied  thofe  feeds  in 
order  to  dry  their  mucilage,  and  facilitate  the 
feparation  of  a larger  quantity  of  oil  : this, 
which  is  more  or  lefs  roafted,  burned  or  reddifh, 
has  a tafte  which  indicates  its  origin,  as  well  as 
the  alteration  which  it  has  experienced.  It 
is  deftined  efpecially  for  the  arts,  for  painting, 
and  for  fat  varniffies.  It  has  a very  bad  tafte  ; it 
burns  ill,  and  thickens  in  the  air,  though  flowly 
and  with  difficulty.  In  order  to  render  it  more 
drying  it  is  boiled  with  a little  oxide  of  lead 
or  litharge,  and  it  is  then  fold  by  the  name  of 
boiled  linfeed  oil.  It  is  in  this  ftate  that  it  is 
employed  in  the  preparation  of  the  fat  lute  of 
the  chemifts. 

B . The  oil  of  nuts  is  extraâed  from  thefe 
kernels  after  a flight  roafting,  or  without  the 
action  of  the  fire.  The  latter,  when  prepared 
with  care,  is  pretty  good,  and  is  ufed  as  food 
and  condiment  by  a great  number  of  the  inha- 
bitants of  fome  of  the  Southern  Departments 
of  France.  When  it  is  extracted  from  old  nuts, 
more  or  lefs  rancid  and  roafted,  it  has  a very  had 
tafte,  and  can  hardly  be  employed  except  for 
coarfe  painting  ; it  thickens  and  dries  pretty 
quickly  in  the  air. 

C.  Ihe  oil  of  poppies  is  feparated  from  the 
feeds  of  the  poppy,  which,  on  account  of  its 
beautmii  flower,  is  called  oeillet  in  the  North- 
ern departments  of  France,  where  it  is  cul- 
tivated 
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tivated  in  great  abundance*  This  oil  is  very 
beautiful,  very  clear,  confiderably  drying,  with- 
out any  difagrecable  fmell  or  take,  when  it  is  well 
prepared.  It  is  frequently  employed  as  a con- 
diment, and  it  is  often  fold  for  oil  of  olives  ; 
the  latter  is  even  feldom  fold  without  an  addi- 
tion of  oil  of  poppies:  this  oil  has  no  foporific 
property. 

D . The  oil  of  hemp  is  expreffed  from  the 
feeds  of  hemp;  it  has  always  a hardi  difagree- 
able  take,  and  it  is  never  ufed  as  a condiment. 
It  is  very  drying  and  very  thick  : it  is  ufed 
only  for  fome  kinds  of  painting. 


F.  Ufes. 

34.  Fixed  oil,  in  general,  is  a mild  fubftance, 
and  is  ufed  for  nourifhment,  or  for  the  feafon- 
ing  of  food.  Accordingly  the  feeds  which  con- 
tain  it  are  the  principal  food  of  animals.  It 
is  ufed  only  as  feafoning  to  the  aliments  which 
man  prepares,  the  form  of  which  it  varies  in  a 
lingular  manner  ; when  alone  it  is  not  eafy  of  di- 
geflion  j accordingly  it  is  fcarce  ever  employed 
in  this  feparated  ftate,  but  mixed  with  different 
fubftances,  and  efpecially  with  the  vegetable 
acids. 

35.  In  medicine  the  fixed  oils  are  employed 
as  emollients,  relaxants,  and,  for  allaying  pains 
and  irritations,  diminifliing  the  drynefs  of 
coughs,  deftroying  the  impreffions  of  acrid  mat- 
ters and  poifons.  Formerly  much  more  ufe 
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was  made  of  them  than  is  now  done.  It  has 
been  difeovered,  finee  the  middle  of  the  eigh- 
teenth century,  that  oily  fubftances  are  fre- 
quently more  prejudicial  than  falutary  to 
health,  that  they  load  the  ftoinach,  aggravate 
fever,  increafe  the  difpofition  to  putrefcence, 
and  at  p refen t it  is  only  ill-informed  perfonS 
who  make  a frequent  ufe  of  them.  They  are 
generally  adminiftered  with  fyrups  ; they  are 
frequently  prefer ibed  triturated  with  gums,  fu- 
gar  and  water,  in  the  form  of  loches  ; they  are 
employed  in  pharmacy  in  the  preparation  of  a 
great  number  -of  chemical  aud  pharmaceutical 
compound  medicines,  of  ointments,  pi  afters, 
oily  balfams,  medicinal  foaps,  liniments,  &c. 

36.  The  oils  are  employed  for  a great  number 
of  ufes  in  the  arts  ; they  ferve  to  preferve  many 
fubftances  which  are  covered  with  them,  or 
kept  immerfed  in  them  ; for  foftening  leather, 
and  fkins  ; for  preparing  fat  varnifh  ; for  mixing 
the  colours  ufed  in  painting;  for  fpreading  on 
a number  of  bodies  in  order  to  render  them 
fmooth,  foft,  or  flexible,  and  to  defend  them  from 
the  action  of  the  water  and  the  air  ; in  the  pre- 
paration of  maftica  ; for  affording  light  by  their 
combuftion  in  lamps  ; for  favouring  the  elf c 61 
and  the  motion  of  metallic  machines  ; in  the 
manufacture  of  foaps,  &c.  &c. 
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Article  XIL 

Of  the  Ninth  of  the  immediate  Materials  of 
Vegetables  ; of  the  Tallow  and  the 
Wax  of  Plants . 

\ 

A.  Situation. 

1.  I HAVE  enumerated  am  on  g ft  the  charao 
teriftic  properties  of  the  fixed  oils,  their  power 
of  thickening  in  the  air,  and  of  thus  forming, 
by  the  abforption  of  oxigen,  a febacious  or 
waxy  matter.  This  character  ihows  itfelf  in  all 
cafes  where  the  fixed  oils  ifiue  from  the  plants, 
and  are  fpread  out  in  the  atmofphere.  As  it 
is  then  in  fmall  drops,  more  or  lefs  minute, 
that  thefe  liquids  exfude  from  the  plants,  being 
expofed  by  this  difpofition  to  the  contact  of  the 
air,  they  attraél  oxigen  more  or  lefs  fpeedily, 
and  become  concrete,  fo  as  to  become  a kind  of 
tallow  or  wax. 

2.  It  is  in  this  manner  that  a waxy  or  feba- 
eeous  matter  is  formed  upon  the  catkins  of 
the  poplar,  of  the  elder,  of  the  pine,  upon  the 
leaves  of  rofemary,  of  fage,  on  the  furface  of 
the  fruit  of  the  myrlca  cerifera , of  the  croton 
febiferum , and  of  a multitude  of  other  feeds  or 
vegetable  cap  fuies.  But  the  molt  abundant, 
the  moft  common,  or  rather  the  moft  general  of 
thefe  formations  of  concrete  oily  fubftance, 
more  or  lefs  waxy,  is  that  which  takes  place  in 
moft  plants  at  the  extremity  of  their  ftamens, 

and 
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and  on  the  external  furface  of  the  anthers  with 
which  they  are  terminated.  This  latter  mem* 
bran  oils  organ,  which  has  been  compared  with 
the  tefticles  of  animals,  prefents  to  the  obferver, 
at  the  moment  of  fecundation,  a greenifh  or 
yellowilh  powder,  granulated,  fatty  to  the  touch, 
which  is  very  eafily  detached  hy  the  flighted: 
motion  or  rubbing  of  the  anthers*  A great 
number  of  observations  prove  that  it  is  of  an 
oily  or  inflammable  nature:  the  daughter  of 
the  celebrated  Linnæus  has  even  fhown  that, 
when  reduced  into  vapour  hy  the  adtion  of  the 
fun,  this  duft  of  the  antheræ,  which  however 
is  iiot  the  real  fecundating  part,  but  only  its 
refer  voir  or  vehicle,  inflames  at  the  approach 
of  a combuftible  fubftance  in  the  ftate  of  iirni- 
tion,  and  prefents  the  fame  phenomenon  which 
is  obferved  in  the  fraxinella. 

3*  Though  Reaumur  was  not  able  to  eon- 
vert  this  powder  into  real  wax  by  the  differ* 
ent  means  which  he  has  employed  for  this 
purpofe  ; though  the  experiments  which  I my- 
felf  have  inftituted  upon  the  powder  of  the 
ltamens  of  the  male  hemp,  did  not  meet  with 
the  fuccefs  which  I hoped,  it  cannot  be  doubted 
that  it  is  from  this  pollen  that  the  bees  extradi 
the  fubftance  with  which  they  conftrudi  their 
combs  : after  having  collected  and  worked  it 
into  frnall  balls  with  the  brulhes  with  which 
Nature  has  furnhhed  their  paws,  they  carry  it 
into  the  hive;  they  fwallow  it,  rejedt  it  by  the 
mouth,  knead  it  with  a humour  that  proceeds 
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from  their  bodies,  give  it  the  foftnefs  and 
ductility  which  it  mult  have  in  order  that  they 
may  be  able  to  work  it  in  the  conftrudtion  of 
their  combs  ; and  whether  this  change  in  the 
pollen  be  owing  to  the  heat  of  the  hives,  or 
proceeds  from  the  mixture  of  an  animal  humor 
with  which  they  cover  it,  or  finally  whether  it 
be  the  confequence  of  a digeftion,  or  any  altera- 
tion produced  by  the  afition  of  their  ftomach, 
it  is  certain  that  the  wax  of  the  bees  has  no 
other  origin  than  the  pollen  of  the  ftamina  of 
flowers,  which  it  refeqables  in  many  of  its  pro- 
perties. 

Sometimes  the  vegetable  concrete  oil,  tallow 
or  wax,  is  found  in  the  internal  part  of  fruits 
or  feeds,  and  feems  then  to  owe  its  formation 
and  its  nature  to  a combination  of  oxigen  in 
the  interior  of  the  vegetable  texture  itfelf. 
It  is  in  this  manner  that  the  parenchyma  of 
the  feed  of  the  croton  febiferum,  and  of  fe- 
deral other  vegetables,  efpecially  the  feeds  of 
the  caca,  of  the  nutmeg,  of  the  coco,  con- 
tain a fubfiance  analogous  to  butter  or  tal- 
low.  I have  obferved  that  lèverai  of  thefe 
feeds  prefent  at  their  external  lurface  a more  or 
lefs  thick  layer  of  real  wax,  well  dried,  concrete 
and  brittle,  whiift  their  internal  parenchyma 
is  impregnated  with  a lefs  concrete  oil,  or  a 
kind  of  tallow,  more  fufible,  more  foft,  and 
much  lefs  refembling  wax,  which  proves  that 
the  contact  of  the  air  gives  to  the  firft  a much 
more  folid  (late,  a more  marked  oxigenation. 

Extras- 
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B.  Extra  Elion, 

^ • 

5.  This  kind  of  wax  or  tallow  cannot  be 
extra&ed  from  the  vegetable  matters  which 
contain  it  in  the  fame  manner  as  is  done  with 
refpeCt  to  the  more  or  lefs  fluid  fixed  oils.  The 
foiid  fitate  of  thefe  bodies  oppofes  it  ; we  are 
obliged  to  expofe  them  at  firft  to  a degree  of 
heat  fufficient  for  foftening*  or  melting  thefe 
fubftances.  At  this  temperature,  which  we 
communicate  to  the  bruifed  feeds,  or  to  the 
fruits  that  are  covered  with  it,  we  may  fre- 
quently, by  afterwards  fubje&ing  them  to  the 
aétion  of  a prefs,  caufe  this  matter  to  run  out. 
It  is  in  this  manner  that  it  is  extracted  in  phar- 
macy from  the  kernels  of  the  cacao,  (lightly 
torrefied,  reduced  into  pafte,  and  afterwards 
prefled  with  more  or  lefs  force. 

6.  A more  commodious  and  furer  means  for 
obtaining  this  concrete  oily  fubftance  is  aim  oft 
always  employed.  The  feeds  or  the  intire  fruits 
that  contain  it  in  a thin  layer  applied  over 
their  external  furface,  are  boiled.  The  heat  of 
ebullition  fufes  this  concrete  fubftance,  and 
renders  it  very  fluid  ; it  then  detaches  itfelf  from 
the  integument  to  which  it  adhered,  and  col*** 
lects  in  a liquid  layer  at  the  furface  of  the  water. 
This  is  fuffered  to  cool,  and  it  is  afterwards 
feparated  very  eafily  when  it  has  become  fixed 
in  a foiid  plate  at  the  furface  of  the  water. 

This 
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This  procefs  is  efpecially  employed  for  obtain- 
in the  wax  of  the  galé,  and  fometimes  for  col- 
leéting  the  butter  of  the  cacao  ; it  may  be 
employed  in  general  for  all  the  vegetable  mat- 
ters at  the  furface  of  which  this  concrete  oily 
juice  is  collected  and  thickened  into  a folid 
layer.  When  it  is  practifed  with  the  catkins 
of  the  poplar,  the  alder,  the  birch,  the  fir, 
fmall  quantities  of  a kind  of  wax  or  tallow  are 
extracted. 

7.  In  thofe  cafes  where  the  vegetable  fruits 
or  grains  contain,  as  is  particularly  exemplifie'd 
in  the  croton  febif  erum,  two  kinds  of  concrete 
oily  juices,  the  one  more  folid  and  of  a waxy 
nature  at  the  furface,  the  other  fofter  and  of  a 
lebaceous  confiftence  in  the  internal  paren- 
chyma ; we  may  combine  both  the  procelfes 
that  have  been  indicated  in  order  to  obtain  each 
of  theft1  bodies  feparate.  We  fir  ft  boil  them 
whole  in  water,  which  feparates  the  exter- 
nal wax;  and  when  they  are  deprived  of  this 
they  are  bruifed  and  exprefled,  after  having 
heated  them  in  order  to  extract  from  them  the 
tallow.  It  appears  that  in  China  this  two-fold 
practice  is  employed  in  order  to  obtain  feparately 
the  vegetable  wax  which  is  employed  for  mak- 
ing tapers  for  the  opulent,  and  the  tallow  which 
is  ufed  for  preparing  a kind  of  candles  deftincd 
for  thofe  who  cannot  afford  to  purchafe  the 
others.  I have  performed  this  experiment 
upon  the  feeds  of  the  croton,  and  have  obtained 
two  matters  very  well  diftinguifhed  by  the  folk 
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dity  and  the  concrete  date  of  the  firft,  as  well  as 
by  the  fol'tnefs,  the  greafinefs  and  the  fufibility 
of  the  fécond.  It  was  in  this  manner  I dif- 
covered  that  this  differs  alfo  from  the  hrft  by  a 
very  marked  purgative  property. 

C.  Phyjical  Properties, 

8.  Though  the  concrete  oils  all  refemble 
each  other  in  their  confidence,  they  have,  how- 
ever, neither  the  fame  texture  nor  the  fame 
folidity  : fome  are  mild,  homogeneous,  of  a 
fine  texture,  and  like  butter  as  to  their  fo fi- 
ne fs  and  fufibility  ; they  are  accordingly 
termed  vegetable  butters , as  the  butter  of 
cacao,  the  queyamadoa,  See.  others  are  of  a 
granulated  texture  more  or  lefs  crydalline,  as 
the  butter  of  coco,  the  tallow  of  croton.-  Ladly, 
there  are  fome  of  a firmer  confidence  refem- 
bling  real  wax,  like  that  of  the  (galé,)  the 
wax  of  the  wax- tree  of  Louifiana,  &c.  Some 
appear  capable  of  aduming  the  lamellated  form. 
The  pollen  of  the  damens  is  in  fmall  inco- 
herent grains,  and  does  not  adume  the  con- 
crete, du6tile,  dry,  and  uniformly  folid  date 
of  wax,  till  after  it  has  been  wrought  by  the 
bees. 

9.  The  tafte,  the  fmell,  the  colour,  are  alfo 
properties  of  this  concrete  oil  that  admit  of 
much  variation  ; it  is  fometimes  white,  mod  fre- 
quently yellow  or  fawn  colour,  fometimes  brown 
or  green,  feldom  red.  Though  the  mod  of  them 
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are  infipid,  fome  are  acrid,  auftere,  or  more 
or  lefs  pungent  Some  are  inodorous  and 
others  have  a perfume.  It  is  true  that  the 
latter  moil  frequently  owe  this  property  to  a 
portion  of  volatile  oil  which  is  more  or  lefs 
intimately  and  abundantly  united  with  them, 
as  we  fee  in  the  butter  of  the  nutmeg,  and  in 
all  thofe  which  proceed  from  aromatic  fruits  or 
feeds. 

; 10.  We  alfo  find  the  fame  variation  in  the 
fufibility  of  thefe  fubftances,  from  the  extreme 
foftnefs  of  the  butter  of  Calam,  to  the  dry, 
brittle,  and  confequently  lefs  fufibie  ftate 
of  the  wax  of  galé,  and  that  of  Louifiana. 
This  fufibility  commences  between  twenty-five 
and  thirty  degrees  of  Reaumur’s  thermometer, 
and  extends  to  above  fixty,  as  we  fee  in  wax? 
properly  fo  called,  the  pureft  and  moft  valuable 
of  thefe  matters  of  vegetable  origin. 

D.  Chemical  Properties . 

11.  All  the  chemical  properties  of  the  but- 
ters and  the  waxes  of  plants,  whilft  they  ap- 
proach more  or  lefs  to  thofe  of  the  fixed  oils, 
prefent,  however,  differences  which  depend  upon 
theirconcrete ftate,  and  the  proportion  of  oxigen 
which  thefe  oily  juices  contain.  This  difference 
fhows  itfelf  at  firft,  both  in  their  diftillations 
and  in  their  com  buff  ion.  When  we  diftil  them, 

* e ' - * 

we  obtain  water  from  them  more  eafily  ; they 
yield  more  febacic  acid  ; they  afford  an  oil 

fuffo- 
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fufficiently  thick  and  concrefcible,  which  is 
called  butter  of  wax  ; we  extract  from  them  at 
laft  lefs  hidroçeil  p-as,  but  more  carbonic  acid- 
The  cafe  is  the  fame  with  their  combuftion  ; 
they  do  not  require  fo  much  air  in  order  to 
burn  ; tliev  yield  a whiter  flame,  lefs  fmoke  and 
carbon  ; they  burn  more  uniformly  and  more 
eafily  than  the  fixed  oils.  The  ufe  of  candles 
and  tapers  evidently  proves  thefe  fir  ft  faéts. 
When  gently  heated,  this  body  becomes  inti  rely 
volatilized. 

12.  Mofl  of  thefe  concrete  oily  bodies 
which  are  coloured  lofe  this  colour  by  degrees, 
which  is  deftroyed 
and  of  t e atmofpheric  water.  When  they 
are  expofed  in  fmall  fragments  or  thin  flips 
to  the  contadl  of  the  air,  they  lofe  their  colour 
and  become  white  ; this  is  what  happens  with 
wax  when  bleached,  by  leaving  it  upon  the 
meadows  and  wetting  it  with  water,  whilft  at 
the  fame  time  it  is  expofed  to  the  rays  of  the 
fun.  This  colouring  part  has  been  compared 
with  that  of  fiik. 

13.  Some  combuftible  bodies  unite  ftill  more 
eafily  with  thefe  fehaceous  and  waxy  matters, 
and  frequently  experience  more  alteration  from 
them  than  from  the  fixed  oils  properly  fo  called. 
Sulphur  and  phofphorus  unite  with  them  by 
fufion.  The  metals  that  are  eafily  oxidabie  are 
burned  by  them  more  or  lefs  quickly.  Citizen 
Berthollet  has  found  that  by  melting  wax  upon 
copper  filings,  and  fuffering  it  to  remain  upon 
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them  for  fome  time*  this  metal  was  much  more 
fpeedily  converted  by  it  into  green  oxide  than 
it  is  by  oil  ; and  it  is  very  evident  that  this 
effeét  depends  upon  the  oxigen  fixed  in  the 

wax. 

14.  It  is  for  the  fame  reafon  that  the  power» 
ful  acids  exert  fcarce  any  aétion  upon  the  con- 
crete oils  : as  the  fixed  oils  are  altered  by  them 
only  in  confequence  of  their  attradlion  for 
oxigen  ; the  oily  juices  that  are  faturated 
with  it  have  no  longer  the  fame  caufe  of  al- 
terability  ; accordingly  we  meet  with  much 
greater  difficulty  in  attempting  their  analyfis 
by  tliefe  burning  bodies.  The  oxigenated 
muriatic  acid  which  thickens  the  fixed  oils, 
produces  no  fueh  effect  upon  thefe  concrete 
oily  juices,  and  only  whitens  thofe  whofe 
colouring  part  is  fufceptible  of  deftruction  by 
oxigen.  It  is  in  this  manner  that  the  green 
wax  of  Loui liana  is  very  quickly  whitened  by 
being  merely  immerfed  and  remaining  for  fome 
hours  in  this  acid. 

15.  The  facility  with  which  the  alkalis  unite 
with  the  tallows,  the  butters  and  the  waxes  of 
vegetables,  confirms  what  I have  faid  above  con- 
cerning faponification.  It  is  evident  that  it  is  to 
the  oxigenated  ftate  of  thefe  concrete  matters 
that  they  owe  the  property  which  they  pofiefs 
of  combining  and  forming  foaps  with  the  cauf- 
tic  alkalis.  Thefoap  of  wax  and  foda  is  termed 
punie -wax , and  is  frequently  employed  as  an  en- 
cauftiç.  Thefe  combinations  pofiefs,  befides,  all 

the 
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the  properties  of  the  heft  foaps,  and  may  be  em- 
ployed with  much  fuccefs  for  the  fame  ufes.  As 
ammonia  renders  the  waxes  likewife  foluble  and 
faponaceous  ; its  volatility  may  hereafter  prove 
of  ufe  in  the  arts,  in  which  it  thou  Id  be  an 
object  to  apply  wax  in  a thin  layer, 

16.  All  the  chemical  properties  of  thefe 
bodies  prove,  therefore,  that  they  are  a kind  of 
oxides  of  fixed  oils,  and  that  they  owe  their 
origin  to  a fixation  of  oxigen  in  thefe  oils,  to  a 
combination  without  com  bullion,  between  car- 
bon, hidrogen,  and  oxigen.  There  is  reafon 
to  believe,  that  the  chemical  art  will  at  fome 
future  period  be  able  to  imitate  iuch  a combi- 
nation, by  fixing  oxigen  in  the  fixed  oils,  by 
means  of  different  proceftes  and  thus  con- 
liderably  augmenting  their  value  by  their  con» 
verfton  into  artificial  tallows  or  waxes.  The 
ftrft  trials  that  have  been  made  in  this  kind  of 
refearch  already  afford  the  heft  hopes,  and  they 
only  require  to  be  followed  with  more  per- 
feverance. 

E.  Species-. 

17.  Undoubtedly  we  are  as  yet  far  from 
knowing  all  the  concrete  fixed  oily  fub (tances, 
which  the  vegetables  are  capable  of  furnifhing  ; 
their  number  is  certainly  much  more  con  (icier- 
able  than  has  been  fuppofed  ; and  if  we  would, 
or  could  depend  upon  the  vague,  uncertain, 
and  frequently  fo  little  enlightened  accounts  of 

travellers, 
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travellers,  it  would  be  pofiible  to  prefent  a pretty 
confiderabie  lift  of  them.  But  as  it  is  impoffi- 
ble  to  eftabliih  any  thing  exact  upon  the  ftrnple 
affertions  of  moft  of  thefe  men,  who  are  too 
little  inftrudted  to  have  been  able  to  give  exa6t 
notions  concerning  all  the  products  of  which 
they  fpeak,  I ftiall  here  content  rnyfelf  with 
indicating  the  principal  and  the  beft  known 
fpecies  of  this  genus,  amongft  thofe  which  I 
have  been  able  to  fubjeét  to  fome  experiments, 
or  which  able  chemifts  have  indicated. 

18.  In  this  view  I ftiall  here  cite  the  twelve 
following  fpccies  : the  butters  of  cacao,  of  coco, 
of  nutmeg,  of  Galam  ; the  vegetable  tallow 
called  quey amadou,  that  of  the  croton  febife- 
rum , the  wax  of  the  galéy  the  pela  of  the  Chi- 
nefe,  the  wax  of  Louiftana,  the  wax  of  the  cat- 
kins, of  the  birch,  of  the  alder,  and  of  the  poplar, 
the  leaves  of  rofemary  andfage;  finally  the  pol- 
len of  the  anthers,  and  wax,  properly  fo  called. 

A.  The  butter  of  cacao  is  extracted  from  the 
pafte  of  the  feeds  of  this  plant,  theobroma  cacaoy 
either  by  fubjeciing  it  to  the  prefs,  after  hav- 
ing expofed  it  to  the  vapour  of  boiling  water, 
or  by  boiling  it  in  water.  More  than  a third 
and  even  nearly  half  the  quantity  of  this  pafte  is 
extracted  from  it,  when  the  cacao  is  found  and 
of  good  quality.  At  fiift  it  is  a little  fawn- 
coloured  or  yeliowifti;  it  is  purified  by  melting 
it  again  in  water.  It  is  then  white,  of  a mild 
tafte,  fiightly  granulated  in  its  frablure,  very 
unctuous  to  the  feel,  fulible  between  twenty- 

eight 
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eight  and  thirty-five  of  Reaumur’s  fcale.  It  is 
this  concrete  oil  that  gives  to  chocolate  its 
mild  and  un&uous  tafte  ; it  is  fometimes  the 
caufe  of  the  difficulty  which  certain  Itomachs 
experience  in  digefting  chocolate  ; it  is  much 
employed  in  pharmacy. 

B.  The  butter  of  coco , is  found  in  the  fruit 
of  the  palm,  named  coco fnucif era  ; its  heated 
pulp  is  expreifed:  fome  naturalifts  fay,  that  it 
is  feparated  from  the  milk  of  coco  in  the  form 
of  cream  ; it  is  found  congealed  and  granulated 
in  the  oils  of  coco  that  are  frequently  fent  to 
Europe,  It  is  employed  as  a condiment  in 
countries  where  the  palm  abounds. 

C . The  butter  of  nutmegs  is  extraéted  from 
this  feed,  myriftica  officinalis , bruifed,  foftened 
with  water,  and  fubjeéted  to  the  action  of  the 
prefs  ; it  is  fufficiently  folid,  of  an  orange  yel- 
low colour,  of  a pleafant  and  aromatic  odour? 
which  it  owes  to  the  portion  of  volatile  oil  that 
is  combined  with  it.  It  has  an  acrid  and  ftrong 
tafte,  which  is  much  diminiffied  by  keeping  it 
fufed,  by  agitating  it  in  a large  quantity  of 
water,  and  by  heating  it  for  fome  time. 

D.  There  is  brought  from  Senegal,  and  comes 
by  the  way  of  the  commerce  of  the  inte- 
rior of  Africa,  an  oily,  concrete,  foft  and  very 
fufible  juice,  which  is  called  butter  of  Galamy 
from  the  African  town  where  it  is  taken  in 
the  way  of  exchange;  it  is  yellowiffi,  almoft 
always  rancid,  and  acrid.  It  is  faid  to  be  em- 
ployed as  a condiment  in  the  country.  The 

tree* 
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tree,  or  the  plant,  which  furnifhes  it  is  not 
known. 

E . The  Queyamadoa  is  another  fpecies  of  con- 
crete butyriform  juice,  which  comes  from  Cay- 
enne and  Guiana:  the  tree  whofe  fruit  affords 
this  butter,  is  called  virola  febifera , by  Aublet  ; 
it  is  a myrlftica.  This  kind  of  butter  is  faid  to  be 
employed  both  as  condiment,  and  as  a com- 
buftible  fubftance,  in  the  country. 

F.  The  croton  febiferum , or  fapium  cerife - 

rum  of  Brown,  Jacquin,  and  Juffieu,  produces 

in  America,  and  in  many  other  hot  countries. 

fruits  nearly  round,  the  external  tegument  of 

which  is  covered  with  a layer  of  waxy  matter, 

which  is  fufed  with  the  aid  of  boiling  water, 

and  colledfs  at  the  furface  of  this  liquid,  where 

it  becomes  fixed  by  cooling.  I have  already- 

©bferved  that  we  mav  extraél  from  the  bruifed 

%/ 

kernel  another  matter  which  is  lefs  hard  and 
Iefs  dry,  more  fufible,  more  analogous  to  but- 
ter. Its  fmell,  which  is  fufficiently  agreeable, 
induced  fome  young  perfons  who  performed  this 
experiment  in  my  laboratory,  to  try  it  as  a 
condiment  with  fpinach  ; it  gave  them  all  a 
more  or  lefs  violent  purging,  attended  with 
firong  colic  pains.  It  feems  this  depends  upon 
the  perifperma,  which  is  always  acrid  and  pur- 
gative in  this  family  of  plants. 

G.  The  wax  of  the  galé  is  extracted  in  abun- 
dance in  China,  and  in  many  of  the  Eafl- 
era  countries,  from  the  feeds  of  the  my- 
rte a ceriftra , and  from  one  or  two  other 

fpecies 
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fpecies  of  myrica,  called  wax-trees.  Its  feeds, 
which  are  round,  and  of  a bulk  nearly  fimi- 
lar  to  that  of  the  fmalleft  coriander-feeds, 
are  covered  with  a layer  of  white  wax,  which 
eafily  feparates  from  them  by  the  adion  of 
boiling  water,  and  fwims  upon  the  furface  of 
this  liquid  where  it  becomes  fixed  by  cooling*. 
Fine  tapers  are  made  of  it.  We  are  alfo  allured 
that  after  having  extraded  this  external  wax, 
which  is  very  dry  and  very  fimilar  to  bees  wax, 
the  Chinefe  obtain  from  the  bruifed  feeds  re- 
duced into  a pafte,  another  fat  matter,  more 
foft,  more  refembliitg  tallow,  and  which  they 
employ  in  the  fabrication  of  a kind  of  candles, 
which  are  cheaper  than  the  tapers  of  the  wax  of 
the  gale.  Abundance  of  wax  is  extracted  in 
North  America  from  the  fame  myrica  cerifera . 

H.  There  is  known  in  China,  by  the  name- of 
pela,  another  kind  of  ceriform  juice,  folid,  con- 
crete, even  brittle,  of  a very  beautiful  and  very 
fine  grain,  with  which  the  Chinefe  fabricate  the 
moft  highly  efteemed  wax-works.  We  have 
hitherto  no  accurate  knowledge  concerning  its 
origin.  According  to  the  report  of  the  mif- 
fionaries,  we  fiiould  be  led  to  believe  that  it  is 
a wax  wrought  upon  a tree  by  the  infeds  ; but 
they  add,  that  the  fpecies  of  worm  which  pre- 
pares it,  contains  it  in  its  interior,  and  that  it  is 
extracted  from  the  worm  itfelf.  Others  fay, 
that  they  are  kinds  of  fmail  combs  formed  by 
the  in  feds  upon  the  leaves  of  the  tree,  which 
are  wrought  in  order  to  ex  trad  the  pela  from 

them. 
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them.  Nothing  pofitive  is  yet  known  con- 
cerning this  fubjecl. 

/.  We  ought  to  be  better  acquainted  with  the 
valuable  and  important  matter  which  is  called 
wax  of  Louîjiana,  ( myrtle  wax) and  which  in  fa6t 
affords  a wrax  as  fine  as  bees-wax5  the  properties 
of  which  it  would  be  very  ufeful  to  ftudy,  and 
to  increafe  its  importation  into  France.  This 
fpecies  of  green,  granulated,  brittle,  dry  wax 
is  extracted  from  the  feeds  of  a tree  which  ap- 
pears to  be  the  fame  with  the  myrica  cerifera, 
or  a proximate  fpecies,  but  with  refpeét  to 
which  there  is  hill  much  uncertainty.  Neither 
is  it  known  in  what  manner  it  is  extracted, 
though  it  is  very  probable  that  it  is  by  boiling 
in  water.  It  is  imported  into  Europe  in  large 
cakes  of  the  weight  of  feveral  kilogrammes,  of 
a greyilh  or  yellowilh  colour.  I have  feen  it 
of  four  different  cafts.  It  is  bleached  very 
quickly  by  expofure  to  the  air  and  dew  ; the 
oxigenated  muriatic  alfo  quickly  deprives  it  of 
its  colour,  and  bleaches  it  completely.  By 
fufing  it  afterwards,  we  obtain  a fpecies  of 
wax  almoft  as  fine  as  bees  wax,  and  which 
may  be  employed  for  the  fame  purpofes.  It  is 
faid  that  the  green  colour  proceeds  from  the 
copper  which  is  added  to  it,  or  from  the  cop- 
per veffels  in  which  this  wax  is  melted.  There 
is  reafon  to  believe  that  the  myrica  ceri- 
fera might  be  naturalized  in  the  fouthern  de- 
partments. The  myrica  galé  of  the  country 
about  Paris  affords  no  wax:  it  is  from  its  name 

that 
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that  the  appellation  of  galê,  of  piment  has  been 
given  to  that  of  the  Chinefe. 

K.  The  male  catkin  of  the  birch,  of  the  alder* 
of  the  poplar,  and  of  the  pine,  yield,  accord- 
ing to  feveral  authors,  by  boiling  them  in 
water,  a kind  of  whitifh  wax,  fufficiently  folid, 
in  very  fmali  quantity,  and  which  has  not  yet 
been  employed  for  any  ufe,  on  account  of  its 
fcarcity.  No  exaét  experiments  have  been  . 
made,  and  nothing  pofitive  is  known  refpedt- 
ing  the  properties  of  this  oily  juice,  which  per- 
haps is  nothing  more  than  a refin.  I fliall  ap- 
ply the  fame  obfervation  to  the  pretended  wax, 
which  is  faid  to  exfude  from  the  leaves  of  rofe- 
mary,  of  fage,  and  of  feveral  other  labiated 
plants  : if  it  had  the  relations,  which  it  is  fup- 
pofed  to  have  with  that  of  the  myrica  cerifera, 
it  is  fcarcely  poffible  to  conceive  how  fo  re- 
markable a fa£t  fhould  hitherto  have  efcaped 
the  very  multiplied  inveftigations  that  have 
been  made  refpe&ing  thefe  plants. 

Z.  I have  already  announced  that  the  pollen 
of  the  anthers  is  a fpecies  of  waxy  matter  not 
adhering,  nor  duétile,  which  fcems  to  want  a 
flight  change  in  order  to  become  real  wax,  a 
change  which  is  produced  in  it  by  the  ftomach 
of  the  bees.  It  has  not  yet  been  practicable 
to  convert  the  pollen  of  the  anthers  into  real 
wax  by  chemical  proceffes  ; but  experiments 
have  not  been  fufficiently  profecuted  for  this 
purpofe,  and  every  faCt  announces  that  by 
continuing  our  refearches  on  this  fubjeCt,  we 
Vol.  VI L I i ihall 
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iliall  obtain  all  the  fuccefs  that  can  be  wifhect. 
It  is  known  that  the  powder  of  the  lycopodium, 
which  has  been  erroneoufly  considered  as  a 
relin,  is  very  inflammable,  and  kindles  by  the 
mere  contaCt  of  a body  in  the  State  of  ignition. 
This  powder  appears  to  be  exactly  of  the  fame 
nature  as  the  fecundating  pollen. 

M.  Wax,  in  fome  meafure  the  laft  product 
of  the  concrete  vegetable  oils,  the  moft  folid, 
the  moft  brittle,  the  drieft,  and  the  leaft  fufible 
of  thefe  concrete  inflammable  bodies,  the  mod 
oxigenated  of  all  the  oily  oxides,  is  collected  in 
the  hives,  in  the  interior  of  which  the  bees  have 
depofited  it  for  constructing  their  cells,  of  a 
colour  at  fir  ft  fawn  or  yellow,  but  is  deprived  of 
its  colour,  and  bleached  by  expofure  to  the  air, 
after  it  has  been  melted  into  thin  layers,  and 
known  in  this  State  by  the  name  of  virgin  wax  ; 
it  is  the  moft  employed,  and  moft  ufeful  of  thefe 
cornbuftible  fubftances.  Its  foftnefs,  its  dudtility, 
its  fuSibility,  its  loofe  texture,  its  whitenefs, 
even  its  prefervation,  its  brilliant  combuftioiL 
its  drynefs,  its  purity,  and  inodorous  quality 
render  it  of  ineftimable  value  for  the  purpofes 
of  life.  We  Shall  fpeak  of  tins  Subject  in  the  Sub- 
sequent feCtion. 


F.  Ufts. 

19®  The  numerous  ufes  in  which  thefe 
butters,  tallows  and  . waxes  of  plants  are  em- 
ployed, are  Sufficiently  known.  I have  already 

elfe  where 
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elfe  where  indicated  a part  of  them,  in  the  enu- 
meration of  the  fbeeies  : as  condiments,  as  mild 

ï 

aliments,  as  matters  proper  for  lubricating  the 
furfaees  of  a great  number  of  bodies,  as  combui- 
tibles  proper  for  diffufing  a beautiful  light, 
and  difpelling  the  obfcurity  of  long  nights, 
thefe  precious  vegetable  products  render  many 
1er  vices  to  man.  They  are  alfo  employed  for 
forming  the  folid  mafs  of  ftatues,  for  pouring 
into  moulds,  and  reprefehting  in  relief  all  the 
objects  whofe  image  we  with  to  preferve,  or  to 
imitate  their  forms.  The  fculptor,  the  ftatuary, 

; ; ' > V.  • 

and  the  model-maker  find  in  them  materials 
upon  which  they  can  exercife  their  talents. 
There  are,  therefore,  few  bodies  more  gene- 
rally employed  ; and  accordingly  all  countries 
have  their  wax,  or  their  particular  vegetable 
butters,  and  all  nations  are  careful  not  to  neg- 
lcdt,  or  deftroy  the  plants  which  fur  nidi  them. 

20.  Medicine  has  alfo  derived  very  important 
advantages  from  them.  The  wax  and  the 

O - i‘î 


butter  of  cocoa  anfwer  a great  number  of  pur- 
pofes,  and  are  applied  to  a feries  of  pharma- 


ceutical works  and  preparations.  Sometimes 
they  are  employed  as  recipients,  to  bafes  of 
other  medicines;  fometimes  they  ferve  to  give 
confiftence  to  remedies  more  or  lefs  com- 
pounded,  fuch  as  ointments  and  planters.  Their 
mild  or  inlipid  tafte,  their  unctuous  and  relax- 
ing quality,  and  their  emollient  property,  eaufe 
them  alfo  to  be  employed  as  primary  and  effen- 
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tial  remedies  in  a great  number  ot  cafes  in 
which  thefe  virtues  are  indicated. 


Article  XIIL 

Of  the  Tenth  of  the  immediate  Materials  of 
Vegetables  ; of  the  Volatile  Oih 

A.  Situation. 

1.  THE  name  of  volatile  oil,  in  very  marked 
oppofition  to  tlie  former,  is  given  to  that  oily 
juice,  which  when  heated,  like  the  fixed  oil,  rifes 
more  or  lefs  fpeedily  and  eafily  in  vapour.  It 
was  formerly  called  e fence,  and  effential  oil,  be- 
caufe  it  was  confidered  as  really  determining  thg 
exiftence  or  the  effence  of  the  vegetable  matters 
which  furnilh  it.  Betides  the  chaiaéteis  of  \o 
latility,  which  diftinguith  it  from  the  fixed 
oils,  it  has  alfo  a fmell  more  or  lefs  fragrant 
and  aromatic;  it  is  on  account  of  this  pro- 
perty that  it  was  defignated  by  the  names  of 

tffen.ee  and  effential  oil. 

2.  It  is  not  with  this  genus  of  oils  as  with 

the  preceding  ; they  are  not  eonftantly  diftri- 
huted  and  adulated  in  the  feeds  or  the  fruits 
of  the  vegetables.  Experience  thaws  that  all 
the  parts  of  vegetables  are  capable  of  contain- 
. S inS 
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in  g them,  and  that  t>y  a very  remarkable  con» 
trail  with  the  fixed  oils,  they  are  never  met 
with  in  the  interior  of  the  feeds  themfelves. 
This  latter  fa6t,  which  has  not  fufficiently  fixed 
the  attention  of  chemifts  and  natural  ills,  proves 
that  the  properties  of  thefe  oils  are  inti  rely  op- 
polite  to  thofe  of  the  fixed  oils,  and  that  their 
ufes  in  nature  and  in  the  vegetable  economy  are 
altogether  different  ; their  burning'  acrimony 
would  render  them  no  lefs  prejudicial  to  the 
embryos  and  the  plantulæ,  than  the  undtuous 
and  nutritive  mildnefs  of  the  firll  renders  them 
ufeful  to  thefe  delicate  beings.  Nature  has 
taken  the  fame  care  to  remove  the  volatile  oils 
from  the  interior  parts  of  the  feeds,  as  the  has 
to  convey  the  fixed  oils  thither;  the  latter  are 
a real  milk  to  the  young  plants;  the  former 
would  a6l  upon  them  as  a deûru clive  poifon. 

3.  There  are  a multitude  of  odorous,  aroma- 
tic roots,  more  or  lefs  acrid  in  their  tafle,  which 
contain  volatile  oil,  but  in  fuch  final!  cells, 
or  in  fiich  minute  velfels,  that  the  eye  cannot 
difcern  it  in  them,  and  that  it  cannot  be 
extracted  by  mechanical  means  ; but  the  fmell, 
the  inflammable  property,  and  the  more  or  lefs 
hot  and  burning  tafte  of  thefe  woody  roots 
prove  them  to  contain  this  vegetable  principle® 
The  principal  examples  of  roots  charged  with 
volatile  oil,  are  the  avens  or  bennet,  elecampane, 
white  dittany,  Florentine  orris-root,  &c. 

4.  A great  number  of  woods,  efpecially  the 
fantal , very  improperly  called  fandal- wood  in 

commerce,, 
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commerce,  and  in  the  arts,  the  lignum  Rhodium 
or  role- wood,  the  pines,  the  firs,  the  larches, 
and  moil  trees  of  the  hot  climates,  efpecialty 
in  India  and  America,  contain  more  or  lefs 
conliderable  quantities  of  volatile  oil,  which  is 
intimately  and  profoundly  contained  in  them. 
The  aromatic  and  pungent  barks  are  alfo  im- 
pregnated with  them,  efpecially  thofe  of  cin- 
namon, of  the  caflia  lignea,  8c c. 

5.  The  leaves  of  all  the  labiated  plants  are 
filled  with  volatile  oil,  and  frequently  even  the 
cellules  which  contain  it  are  vifibleor  perceptible 
to  the  naked  eye  by  the  rugofities,  the  afperites, 
the  tubercles  which  mark  the  furface.  There  are 
even  fome,  like  thofe  called  (in  French)  on  that 
account  mille-pertuis , that  p refen t to  the  eye 
very  numerous  tranfparent  points,  which  have 
been  taken  for  holes,  but  are  merely  fmall 
cellules,  covered  only  by  the  epidermis»  All 
thefe  oily  leaves  are  diftinguiihable  by  their 
lively  odour,  which Js  particularly  developed 
when  we  bruife  them  in  the  hands,  and  bv  the 
manner  in  which  the  vegetables  which  bear 
them  quickly  change  the  air  of  the  atmos- 
phere. Amongft  the  fpecies  of  plants  with 
odoriferous  leaves,  are  efpecially  enumerated 
balm,  the  mints,  efpecially  pepper-mint,  phlo- 
mis,  origanum,  rofemary,  and  many  other  la- 
biated plants.  The  odorous  leaves  of  the  um- 
belliferous plants,  and  efpecially  of  parfley, 
chervil,  fennel,  and  angelica,  alfo  afford  vola- 
tile oik  For  the  reft  the  chemical  chara&er  of 

this 
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this  family  is  to  contain  volatile  oil  in  every 
part.  The  leaves  of  the  compofite  plants,  fuch 
efpecially  as  wormwood,  and  camomile,  afford 
much  of  it  ; hypericum  and  rue  are  of  the 
fame  clafs. 

6.  There  are  fewer  flowers  capable  of  furnifli- 
ing  it.  We  may  however  diftinguifh  the  florets, 
and  femi- florets  of  the  camomile,  as  well  as  of 
feveral  fyngenefian  plants,  the  petals  of  the  le- 
mon and  orange  trees,  in  which  it  is  feen  in 
tranfparent  cavities.  Many  flowers  contain  it 
in  their  calixes,  fuch  as  the  rofe,  the  clove,  la- 
vender, thyme,  and  a great  number  of  labiated 
plants  ; fometimes  even  we  can  obferve  the  ve- 
hicles that  ferve  as  refervoirs  for  it,  likefmall  tu- 


bercles, or  ridges,  or  parts  more  tranfparent  than 
the  reft.  In  general  we  obferve  that  the  olei- 
ferous  perianthufes  are  either  flefliy  like  thofe  of 
the  rofe,  or  fquarrofe  and  ligneous,  like  thofe 
of  the  labiated  plants. 

7.  Volatile  oil  is  fometimes  fixed  in  the 


fruits,  and  efpecially  in  their  teguments.  Va- 
nilla, cardamoms,  cubebs,  pepper,  the  berries 
of  the  juniper,  are  of  the  fir  ft  order.  Le- 
mons, oranges,  citrons,  bergamots,  and  all 
the  fruits  of  the  genus  citrus , contain  it  in 
their  external  coloured  fkin,  and  in  fmall  cells, 
excavated  in  their  zeft,  which  are  eafily  per- 
ceived on  the  outfide  ofthefe  fruits,  and  which 
appear  in  the  form  of  fmall  cavities  difperfed 
over  its  furface  : here  the  quantity  of  this  oil 
is  fufficicntly  confiderable,  and  the  refervoirs 

which 
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which  contain  it  are  fufficiently  full  for  it  to  be 
extradée!  by  (impie  preffure,  as  is  proved  even 
by  the  play  of  children  when  they  fqueeze 
orange-peel  clofe  to  the  flame  of  the  candle,  in 
which  the  volatile  oil  affords  a flalii  of  fire  and 
very  white  fparks,  as  it  paffes  through  it. 

8.  Laftly,  there  are  a multitude  of  feeds 
from  which  the  volatile  oil  is  extracted  in  con- 
fiderable  abundance  ; but  it  is  not  contained  in 
their  interior,  as  I have  already  remarked  ; Na- 
ture has  even  taken  many  precautions  in  order 
to  remove  it  from  the  embryo  lodged  between 
the  cotyledons.  On  the  outfide  of  thefe  there 
is  a tunic,  frequently  horn-like,  fometimes  dou- 
ble, in  the  duplicature  of  which  the  particles  of 
volatile  oil  are  lodged  ; fo  that  being  fituated  on 
the  outfide  of  this  hard  and  impenetrable  inte- 
gument, it  cannot  pafs  V rough  and  reach  the 
interior  part.  This  admirable  ftruCture  is  efpe- 
cially  obferved  in  the  feeds  of  a great  number 
of  the  umbelliferous  plants,  whole  ridgy  fur- 
rowed, tubereulated  furface  is  placed  beneath 
thefe  appendages  of  fmall  drops  of  volatile  oil. 
What  has  been  faid  of  the  nutmeg,  which  con- 
tains volatile  oil  in  its  interior  fubftance,  mull 
be  underftood  only  of  a particular  fubftance 
which  is  not  the  pulp  of  the  cotyledons  itfelf, 
but  a kind  of  perifperma,  which  has  no  com- 
munication with  the  embryo. 

9.  The  quantity  of  volatile  oil  varies  greatly 
in  the  parts  of  vegetables  that  contain  it,  ac^ 
cording  to  the  age  and  the  foils  which  have 
produced  them.  Some  plants  yield  more  of  this 
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oil  when  they  are  frefh  ; others,  which  are  fewer 
in  number,  afford  more  of  it  when  they  are  dry. 
We  may  fee  in  the  Elements  of  Pharmacy  of 
Baumé,  an  ufeful  notice  concerning  the  pre- 
parations of  this  matter  extracted  from  the  prin- 
cipal plants  in  common  ufe,  in  different  ft  a tes 
and  in  different  years. 


B.  Extraction» 

10.  There  are  two  general  proceffes  for  ob- 
taining volatile  oil.  When  this  principle  is 
fufficiently  abundant,  fluid,  and  contained  in 
veficies,  almoft  infulated  and  pure,  fo  as  to  be 
capable  of  being  feparated  from  them  by  me- 
chanical means,  fimple  expreffion  is  then  em- 
ployed. It  is  in  this  manner  that  the  volatile 
oil  is  extracted  from  the  lemon,  the  citron,  the 
bergamot  and  the  orange  ; it  is  well  known 
that  by  prefling  the  frefh  peels  of  thefe  fruits 
we  caule  this  oil  to  Ihoot  out  in  the  liquid  form. 
In  the  fouthern  departments  of  France,  and  in 
Italy,  thefe  frefh  peels  are  rafped,  the  oily  cells 
are  lacerated,  the  pafte  formed  by  the  paren- 
chyma impregnated  with  oil  is  prefled  upon 
inclined  plates  of  glafs,  the  oil  collehls  upon 
them  in  drops  which  unite,  and  run  towards 
the  bottom  where  they  are  colleéled  ; they  are 
fuffered  to  depofit  a fine  fediment  by  being  kept 
at  reft  in  clofe  veffels,  and  thus  are  obtained  what 
perfumers  call  effences  extracted  without  heat. 

11.  Molt  of  the  oleophorous  plants  do  not 
admit  of  this  treatment,  becaufe  they  do  not 
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contain  the  volatile  oil  fo  detached,  fo  diftribut- 
ed,  fo  fluid,  and  fo  abundant  : all  thefe  and  their 
parts  which  are  dry  are  treated  by  diftillation. 
After  they  have  been  macerated  for  fome  hours 
in  water  ; they  are  put  with  the  water  into  a cop- 
per alembic,  which  is  filled  about  two  thirds  ; 
a capital  of  tin  provided  with  a refrigeratory  is 
added,  and  luted  with  fized  paper  tq  the  cucur- 
bit. The  fire  is  urged  to  ebullition,  after  cold 
water  has  been  put  into  the  refrigeratory;  a 
large  quantity  of  the  vapour  of  odorous  water 
rifes  charged  with  volatile  oil,  which  it  actually 
contains  in  folution,  and  accompanied  with  the 
portion  of  volatile  oil  which  it  cannot  diffolve 
on  account  of  its  abundance  ; both  thefe 
produéts  are  received  into  a veffel  of  glafs 
of  a particular  form,  which  is  called  a Flo- 
rentine receiver,  becaufe  it  was  firft  ufed  at 
Florence.  It  is  a conical  veffel  having  a tube 
a little  above  its  bottom,  the  upper  extre- 
mity of  which  reaches  only  a little  below 
the  aperture  of  the  receiver,  and  which,  being 
curved  at  this  place  towards  the  bafe,  fuffers 
the  more  abundant  portion  of  water  to  run  off, 
and  permits  the  oil  to  colledt  in  the  upper  part 
of  the  receiver  ; formerly  a worm  was  em- 
ployed in  the  diftillation  of  the  volatile  oils, 
but  it  has  been  laid  afide,  becaufe  it  was  per- 
ceived  that  a portion  was  loft,  which  attached 
itfelf  to  the  fid  es  of  the  metallic  tube. 

12.  The  water  which  paffes  with  the  oil  is 
white,  turbid,  and  as  it  were  milky,  becaufe  it 
contains  a fmall  quantity  of  oil  fufpended;  but 
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this  liquor  gradually  clarifies,  by  depofiting  this 
oil,  which  rifcs  to  its  fur  face  and  unites  with  that 
which  pafiTes  immediately  in  drops.  When  this 
water  has  become  clear,  it  is  Hill  charged  with  the 
odour  of  the  plant,  and  it  was  formerly  thought 
to  be  impregnated  with  a particular  principle 
of  the  vegetable  which  Boerhaave  called 
Spirit  us  Rector , and  was  defignated  by  the 
name  of  Aroma  in  the  methodical  nomencla- 
ture ; concerning  the  pretended  exiftence  of 
which  1 fhall  fhow  that  the  chemifts  have 
committed  a great  error.  This  odorous  water, 
which  accompanies  the  volatile  oil  in  its  difi- 
tillation,  is  nothing  but  a real  folution  of 
volatile  oil  in  the  water  as  I fhall  foon  demon- 
ft  rate.  As  a firft  proof  I here  mention  the 
property  which  it  has  long  been  admitted  to 
polfefs,  of  augmenting  the  quantity  of  oil 
that  can  be  obtained  by  the  diflillation  of 
a plant,  when  we  diftil  it  dry  and  fcarcely 
odorous,  with  the  aromatic  water  obtained  from 
the  fame  plant  : this  is  always  carefully  pradtifed 
in  laboratories  That  are  managed  with  proper 
care  and  attention. 

13.  Some  different  practices  are  followed  in 
the  di {filiation  of  the  volatile  oils,  according 
to  the  dry,  lolid,  or  more  or  lefs  hard  , nature, 
and  according  to  the  proportion  of  this  principle 
which  exifts  in  the  vegetable  fubftance.  The 
roots,  the  woods,  the  barks,  the  fruits,  the 
dried  plants,  are  macerated  for  a longer  or 
fhorter  fpace  of  time  in  vrater,  after  they  have 

been 


VOLATILE  OIL» 


492 


been  cut,  chopped,  rafped  or  pounded.  This 
maceration  continues  from  fome  hours  to  fome 
days,  according  to  the  folidity  or  the  drynefs 
of  the  vegetable  matter.  In  order  to  raife  the 

L / 

mixture  of  water  and  plants  to  a higher  tempera- 
ture, and  to  caufe  a greater  quantity  of  volatile 
oil  to  come  over,  chemifts  have  recommended  a 
certain  dole  of  muriate  of  foda  to  be  added,  which 
by  giving  greater  denfity  to  the  water,  caufes 
it  to  affume  a higher  temperature  previous  to 
its  volatilization.  The  frelh  plants  in  full  vege- 
tation are  diftilled  with  lefs  water,  and  do  not 
require  to  be  previoully  macerated,  nor  do  they 
demand  fo  high  a temperature  in  order  to  give 
out  their  volatile  oil. 

14.  A procefs  was  formerly  employed  in  the 
laboratories  of  pharmacy  and  perfumery,  which 
has  long  fin  ce  been  laid  afide  on  account  of  its 
imperfection  and  the  bad  product  which  it 
afforded.  The  vegetable  matter,  generally  dry, 
efpecially  the  clove,  was  bruifed  and  placed  upon 
a piece  of  linen  extended  over  the  furface  of  a 
conical  glafs  almoft  full  of  water  ; upon  this 
linen  and  above  the  vegetable  matter  winch  it 
fupported,  a plate  of  copper  containing  ignited 
coals  was  placed  ; the  caloric  difengaged  from 
thefe  coals  penetrating  the  vegetable  fubftance, 
fufed  and  feparated  the  oil  which  paffed  through 
the  linen,  and  fell  into  the  glafs,  where  it  was 
collected  at  the  furface  of  the  water.  This 
operation  was  termed  diftillation  per  defcenfum, 
on  account  of  the  direction  which  the  fire  placed 
above  gave  to  the  vapour;  hut  it  afforded  a 
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brown  and  partly  burned  oil,  mixed  with  that 
which  the  ftrongly  torrefied  vegetable  matter 
yielded,  and  with  coal  ; it  had  befides  the  in* 
convenience  of  caufing  a lofs  of  the  greater  part 
of  the  volatile  oil,  which  efcaped  between  the 
linen  and  the  bottom  of  the  plate  of  copper. 

15.  As  moft  of  the  volatile  oils  are  intended 
for  perfumery  under  the  name  of  efiences,  and 
appropriated  to  the  preparation  of  different 
fragrant  matters,  I muft  here  fubjoin  a fourth 
procefs  which  is  not  generally  ranked  in  this 
order  of  chemical  faéts,  becaufe  it  has  been  con* 
fidered  as  belonging  to  the  hiftory  of  the  aroma* 
the  particular  exiftence  of  which  I do  not  ad- 
mit, for  reafons  which  I fhall  foon  explain. 
There  are  fome  plants  or  flowers  of  an  extremely 
pleafant  and  agreeable  odour,  from  which  no  vo- 
latile oil  can  be  obtained  by  diftillation,  becaufe 
this  principle  is  fo  delicate  in  them,  fo  much 
attenuated,  and  fo  eafy  to  be  decompofed,  that 
the  temperature  requifite  for  difengaging  it 
deftroys  it,  alters  it,  and  renders  it  fetid  : fuch 
are  the  tuberofe,  the  narciffus,  the  jonquil,  the 
lily  of  the  valley,  the  hyacinth  and  moft  of  the 
fo  highly  fragrant  flowers  of  the  liliaceous 
tribe.  Such  are  alfo  in  other  families  of  ve- 
getables, the  refeda,  the  turnfole  and  fome 
others.  A method  has  been  contrived  for 
collecting,  fixing,  and  dilfolving  this  very  fu- 
gacious and  decompofable  odorant  principle, 
by  inclofing  thefe  flowers  in  cotton  impreg- 
nated with  a fixed  inodorous  oil,  and  fuffering 
them  to  macerate  for  fome  time  at  a mild  tem- 
perature. 
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perature.  The  oil  of  ben  is  taken  for  this 
operation  ; alternate  layers  of  cotton  impreg- 
nated with  it,  and  of  flowers  are  placed  over 
a water-bath  : the  laft  of  the  layers  of  flow- 
ers  is  covered  with  a thick  layer  of  the  oiled 
cotton  ; a tin  lid  is  clofed  and  well  luted  on  ; 
the  veflel  is  then  plunged  into  a water-bath, 
the  water  of  which  is  kept  at  thirty  degrees  of 
heat  and  upwards  ; here  it  is  left  for  fome  hours, 
or  even  fome  days  ; it  is  then  cooled,  after 
which  the  layers  of  cotton  are  carefully  taken 
out,  and  preffed  ; the  oil  which  flows  out  is 
charged  with  the  odorous  principle  of  the 
flowers,  and  forms  a kind  of  artificial  effence  ; 
and  it  is  fo  true  that  it  is  to  a volatile  oil  that 
this  odour  is  owing,  that  by  afterwards  treat- 
ing the  perfumed  oils  with  alcohol,  we  take 
from  them  all  this  odour,  and  in  that  manner 
prepare  what  were  formerly  termed  fpirituous 
effential  waters,  or  fpirituous  aromatic  waters. 

C.  Phyjical  Properties. 

Jrf  * • • ' • 

lb.  Though  volatile  oil,  to  whatever  plant 
it  may  belong,  and  however  varied  it  may  be 
In  its  properties,  neverthelefs  always  prefen ts 
fome  that  are  fuliicientlv  diffincl  and  fuffi- 
ciently  marked  to  be  capable  of  being  confi- 
dered  as  charabferiftic  of  this  genus  of  imme- 
diate materials  ; though  we  may  particularly 
enumerate  in  this  order  their  fragrance  and 
their  volatility,  yet  thefe  properties  have  fuch  a 
number  of  differences  that  it  is  impoffible  to 
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defcribe  them  in  a general  manner,  and  it  be- 
comes indifpenfably  necefl’ary  to  take  a furvey  of 
the  principal  varieties  which  they  prefent,  in 

order  to  obtain  a competent  notion  of  the  whole 
genus.  , 

1/.  I fliall  begin  with  their  odour.  The  utmotl 
ftietch  ot  the  imagination  cannot  comprehend 
the  aftoni/hing  multiplicity  of  varieties  and  of 
differences  that  belong  to  this  firft  charader. 
Not  only  each  plant  and  every  oil  has  its  pecu- 
liar character,  but  it  alfo  varies  in  each  of  thefe 
pioduets,  by  fhades  which  the  organ  of  l'mell 
can  alone  appreciate,  according  to  a multitude 
of  circumftances,  the  influence  of  which  it  is 
impofnble  to  point  out  though  we  can  eafily  re- 
( cognize  their  exigence.  What  is  of  the  greatefl 
importance  to  be  well  known  in  this  refpedt, 
is  that  there  does  not  exift,  as  has  hitherto  been 
believed  a particular  principle  independent  of 
the  oil  itfelfj  which  was  formerly  confidered  as 
the  aroma  or  Spiritus  Reétor,  which  was  faid 
to  be  difengaged  from  the  volatile  oil  : it  is  the 
volatile  oil  intirely  reduced  into  vapour,  and 
acting  in  its  totality  upon  the  olfaélory  nerves. 

18.  The  confiftence  of  volatile  oils  varies,  but 
much  lefs  than  their  odour.  There  are  four 
principal  kinds  of  confiftence  in  thefe  oils;  fome 
are  fluid  in  appearance,  like  water  or  thofe  of 
lavender,  of  rue,  of  lemons,  of  bergamot,  and 
of  citron  ; this  is  efpecially  obfervcd  in  the  oils 
obtained  by  expreffion.  Some  are  thick,  and 
vifcid,  as  aie  in  general  thofe  of  the  woods,  the 
roots,  the  barks  and  the  fruits  of  India  and 
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America.  Others  congeal  and  afin  me  a granu- 
lated or  folid  confidence  at  temperatures  more  or 
lefs  low,  fuch  as  thofe  of  an i feed,  fennel,  parfley, 
and  balm  ; fome  of  the  latter  are  always  con-* 
crete,  like  that  of  the  rofe,  which  has  the  con- 
fidence of  a butter  or  fat.  Laftly,  feveral  are 
capable  of  cryftallizing,  and  depofiting  in 
the  midd  of  the  portion  that  has  remained 
liquid,  tranfparent  polyhedra,  more  or  lefs  yel- 
low, which  are  nothing  elfe  than  pure  oil  ; it 
appears,  however,  that  tills  latter  effect  which 
takes  place  only  in  the  courfe  of  time,  and  has 
been  obferved  efpecially  in  the  oils  of  rofemary, 
and  of  lavender,  depends  upon  a commence- 
ment of  oxidation,  as  Citizen  Vauquelin  had 
fufpected.  Sometimes  thefe  oily  cryftals  have 
been  confounded  with  camphor,  which  is  eafy 
to  be  didinguilhed  from  them,  as  I intend  to 
fliow. 

19.  It  muft  alfo  be  admitted  that  a great 
difference  obtains  in  the  colour  of  the  volatile 
oils.  There  are  fome  which  are  colourlefs  or 
have  only  a fight  lemon-colour,  like  that  of 
anifeed,  and  mod  of  thofe  that  are  extracted 
without  the  a6tion  of  fire  from  the  fkins  of  fruits. 
Mod  are  of  a more  or  lefs  marked  yellow,  fueh  as 
that  of  the  officinal  lavender,  that  of  the  greater 
lavender,  which  is  called  oil  of  fpike,  lavendula 
[pica,  and  a great  number  of  others  ; fome 
are  of  a deep  yellow,  red  or  brown  colour,  as 
the  oils  of  cinnamon,  of  cloves,  of  Rho- 
dium, &c.  ; feveral  are  blue,  that  of  camo- 
mile, green,  like  that  of  pardey,  of  a greenifh 
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blue,  like  that  of  by  peri  cunt;  fome  are  obtain- 
ed blue  at  the  moment  of  their  diftillation,  but 
afterwards  become  red  by  lapfe  of  time,  as  is 
obferved  in  the  oil  diftilled  from  galbanum,  &c. 
In  general  the  yellowilh  and  reddifh  are  the 
two  predominant  colours  in  the  volatile  oils, 
and  it  is  always  at  one  or  other  of  thefe  tinges 
that  they  arrive  and  remain. 

20.  The  tafte  of  the  volatile  oils  is  almoft  con- 
flan  tly  acrid,  pungent,  hot,  and  even  burning  ; 
lbme,  however,  have  only  a very  feeble  tafte- 
Frequently  thofe  vegetable  fubftances  that  are 
very  acrid  and  bitter,  do  not  yield  an  oil  that 
has  this  property,  as  is  the  cafe  with  pepper  and 
with  worm-wood.  When  we  place  a (ingle  drop 
of  volatile  oil  upon  the  tongue,  it  produces 
upon  it  the  fenfation  of  a very  violent  burning 
and  irritation.  This  fenfation  frequently  even 
propagates  and  extends  itfelf  into  the  throat, 
the  oefophagus,  and  as  far,  as  the  ftomach,  by 
an  impreffion  of  heat  and  acrimony,  which 
excites  with  delicate  and  nervous  perfons, 
fpalms,  borborygmi,  eructations,  naiifea,  weak- 
nefs,  and  ficknefs.  Frequently  this  feene,  which 
is  entirely  owing  to  the  nervous  action,  ter- 
minates in  evacuations.  Accordingly  the  phy* 
ficians,  who  rank  this  matter  amongft  the  almoft 
cauftic  and  acrid  fubftances,  w hen  it  abts  in  the 
mais,  have  considered  it,  when  preferibed  only 
in  a very  final!  proportion,  and  extended  in  a 
voluminous  vehicle,  as  a ftimulant,  and  more 
or  lefs  powerfully  irritating.  Its  effedi  is  fpeedily 
propagated  to  organs  far  remote  from  the  place 
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to  which  the  volatile  oil  is  applied  : in  this  man- 
ner it  quickly  imparts  to  the  urine  a ftrong  fmell, 
which  is  frequently  agreeable,  and  refenibles  that 
of  the  iris  or  violets.  It  is  by  a fimilar  prin- 
ciple that  afparagus  appears  to  communicate  to 
it  an  infupportable  fetor, 

21.  In  general,  the  volatile  oil  has  a fpecific 
gravity  inferior  to  that  of  water,  and  as  is  well 
known*  fwims  upon  the  furface  of  this  liquid. 
However,  thofe  of  the  clove,  of  cinnamon,  and 
of  faffafras  fink  in  water;  but  it  is  not  to  be 
concluded  from  hence,  that  the  oils  of  exotic 
plants,  thofe  of  India  efpecially,  are  generally 
heavier  than  water,  knee  thofe  of  mace,  of  nut- 
megs, of  pepper,  of  cubehs,  of  cardamom,  are 
lighter  than  this  liquid.  In  general  the  fpecific 
gravity  of  the  volatile  oils  that  are  lighter  than 
water  is  to  that  of  this  liquid  as  8 697,  8938, 
991 0 to  10000.  That  of  thofe  which  are 
heavier  on  the  other  hand,  : : 10363  or  10439  : 
10000. 


22.  To  this  enunciation  of  characters,  or  phy- 
iical  properties,  we  mult  fubjoin  that  of  the 
adulterations  or  fophiftications  which  are  too 
frequently  praétifed  upon  tilde  oils  ; it  is  almoft 
always  with  the  fixed  inodorous  oils  or  with 
oil  of  turpentine,  the  moft  common  and  the 
cheapefi:  of  thefe  fubftances  that  the  more  coftly 
volatile  oils  are  diluted  and  their  quantity  in- 
created.  By  rubbing  apiece  of  fine  paper  which 
quickly  becomes  impregnated  with  it,  we  dif- 
tinguifh  a volatile  oil  adulterated  with  a fixed 
oil,  by  the  cireumftance  that  when  the  portion 
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of  the  fir  ft  has  been  volatilized,  there  remains 
upon  the  paper  an  oily  fpot,  formed  by  the  fixed 
oil,  which  is  not  volatilized  in  the  fame  manner. 
As  to  thole  that  are  mixed  with  oil  of  turpen- 
tine, they  are  diftinguifhed  by  the  very  charac- 
teriftic  odour  of  the  latter,  which  remains  for 
fome  time  after  the  volatilization  of  the  other. 
Mere  friCHon  in  the  hands  is  frequently  fuffi- 
eient  to  diftinguifli  both  thefe  fophiftications 
by  the  fmell.  It  is  more  difficult  to  diftinguift 
the  mixtures  of  the  volatile  oils  that  refemble 
one  another  in  their  fmell,  confiftence  and 
colour  ; but  thefe  are  more  rare  and  lefs  frau- 
dulent. When  they  are  mixed  with  alcohol, 
we  may  eafily  difcaver  this  fraud  by  throwing 
them  into  water,  which  produces  a very  abun- 
dant milk-white  precipitate. 

D.  Chemical  Properties. 

X 

23.  After  what  has  been  firown  in  the  two 
preceding’  articles  concerning’  the  chemical 
properties  of  the  fixed  oils,  it  is  only  necef- 
fary  to  compare  the  volatile  oils  with  the  for- 
mer, and  to  infift  upon  the  differences  that 
fnbfift  between  thefe  two  genera  of  bodies.  It 
is  evident,  that  the  fi-rft  difference  which  cha- 
racterizes them,  and  which  is  expreffed  by 
their  name,  is  that  they  muft  be  infinitely  more 
difficult  to  be  decompofed  by  the  action  of  the 
fire  than  the  fixed  oils.  They  are  reduced  fo 
quickly,  and  fo  eafily  into  vapour,  that  it  is 
aim  oft  impoffible  to  effect  their  decompofition 
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in  this  manner.  However  by  diftilling  them 
very  flowly  with  a gentle  heat,  after  having 
fixed  them  to  a certain  degree  by  means  ot 
very  fine  land  or  alumine,  they  afford  water, 
carbonated  hidrogen  gas,  carbonic  acid  gas,  a 
portion  of  oil  a little  thickened,  and  they  leave 
a coaly  mark.  By  repeating  this  operation, 
the  volatile  oil  is  at  length  decompofed,  though 
very  flowly,  and  with  great  difficulty. 

24.  They  are  much  more  combuftible,  they 
inflame  in  the  cold  by  the  mere  contaéf  of  a 
body  in  ignition,  or  by  the  eledlric  fpark;  they 
diffufe,  whilfit  burning,  an  abundant  fm ok e,  and 
yield  much  foot  ; their  flame  is  very  ftrong  and 
very  white  ; the  heat  which  they  difengage 
very  abundant,  and  they  require  more  oxigen 


for  their  combuftion  than  the  fixed  oils,  and 
afford  more  water  amongff  the  products  of 
their  combuftion.  This  manifeftly  proceeds 
from  the  large  portion  of  hidrogen  which  they 
contain,  and  from  the  f mailer  quantity  of  their 
carbon.  On  account  of  their  greater  combul- 

Vo 


tibili'ty,  the  oil  of  lavender,  or  f pike,  is  uied  for 
the  purpofe  of  lighting  lamps  for  illuminations 
with  greater  difpatch,  by  firff  impregnating  tlieir 


wicks  with  this  oil. 


25.  When  expofed  to  the  cold  air,  they  un- 
dergo another  kind  of  alteration.  Molt  of 
them  become  coloured  and  thickened,  they 
all  emit  a ftrong  odour;  they  vitiate  the  air,  and 
quickly  render  it  deleterious  to  animals,  as  is 
proved  by  ffhe  paintings  in  which  they  are 
employed  ; they  emit  hidrogen  which  forms 

water, 
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water,  of  which  we  frequently  find  drops  more 
or  lefs  perceptible  at  their  fur  face,  when  they 
are  kept  in  velfels  not  properly  clofed.  Some 
of  them  eryftallize  ; moft  of  them  pafs  into  the 
refmous  ftate,  and  then  lofe  the  greateft  part 
of  their  odour  ; which  manifeftly  depends  upon 
the  joint  effed  of  the  lofs  of  a portion  of  their 
hidrogen,  and  the  augmentation  of  their  car- 
bon. 

2b.  They  combine  fenfibly  and  eafiiy  with 
water.  It  is  fufficient  to  agitate  them  in  this 
liquid,  in  order  to  difiolve  them.  The  fluid  then 
contracts  a ftrong  fmell,  and  a flight  acrid  tafle  ; 
it  is  in  this  manner  that  I prepare  the  fragrant 
aromatic  waters,  which  are  nothing  more  than 
folutions  of  volatile  oil  in  water,  prepared  by 
the  action  of  fire,  and  diftillation. 

27*  They  difiolve  phofphorous  and  fulphur. 
The  fir  ft  of  thefe  folutions,  which  is  luminous  in 
the  dark,  is  very  fetid,  and  affords  phofphorated 
hidrogen  gas  by  the  action  of  fire,  the  fécond, 
which  is  very  much  coloured,  and  known  by  the 
name  of  balfam  of  fulphur  in  pharmacy,  a name 
to  which  that  of  the  oil  with  which  it  is  pre- 
pared is  added,  as  terebinthinated. , ani fated , & c. 
affords  much  fulphurated  hidrogen  nas  by  the 
action  of  heat.  They  do  not  act  upon  the 
metals,  nor  do  they  combine  with  their  ox- 
ides like  the  fixed  oils.  In  general  they  are 
Ids  difpofed  than  thefe  to  form  oily  ox- 

i 

ides,  and  when  treated  with  oxiyenated  mat- 
ter,  whatever  thefe  matters  may  be,  they  tend 
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rather  to  be  decompofed,  and  to  fuffer  their 
hidrogen  and  carbon  to  become  infulated. 

28.  This  is  the  reafon  of  the  difference  of  the 
adtion  which  the  acids  exert  upon  the  volatile 
oils,  from  that  which  they  exert  upon  the  fixed 
oils.  In  general  the  former  are  much  more 
decompofable  and  alterable  by  thefe  bodies. 
The  concentrated  fulphurie  acid  renders  them 
brown  and  thick,  by  difengaging  part  of  their 
hidrogen  with  effervefcence  and  heat  ; it  con- 
verts  a portion  of  them  into  water.  What  re- 
mains of  the  volatile  oil  after  this  action,  is 
neither  a refin,  nor  a bitumen,  as  has  been  be- 
lieved ; it  is  really  the  volatile  oil  reduced  to 
coal,  in  part  decompofed,  and  containing  an 
acid.  The  nitric  acid,  charged  with  nitrous 
gas,  inflames  them  immediately,  converts  a large 
part  of  them  into  water  and  carbonic  acid,  but 
leaves  a voluminous  and  light  coal  ; the  fame 
acids,  diluted  with  water,  turn  thefe  oils  white 
or  yellow,  and  thicken  them,  but  do  not  re- 
duce them  to  the  real  faponaceous  ftate,  as 
has  been  pretended.  This  is  only  a flow  de- 
compolition,  which  tends  to  convert  them  into 
vegetable  acids.  The  muriatic  acid  alters  them 
büt  very  little.  The  oxigenated  muriatic  acid 
whitens  .them,  renders  them  partly  concrete,  or 
thickens  them,  and  brings  them  nearer  than  the 
preceding  to  the  refmous  ftate. 

29.  The  alkalis  do  not  diffolve  them  but 
with  much  difficulty  : hence  the  very  long 
difcuffions  amongft  the  chemifls  concerning 
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the  foap  propofed  by  the  alchcmifl  Starkey 
The  fmall  quantity  of  foap  obtained  by  tri- 
turating concentrated  cauftic  alkaline  leys, 
with  the  volatile  oils,  and  leaving  them  for 
fome  time  together,  is  termed  favonuie  in  the 
methodical  nomenclature,  in  order  to  indi- 
cate, that  it  is  in  fact  a combination  very 
Oightly,  or  very  little  fapanaceous.  This  weak 
combination  between  thefe  matters,  evidentlv 
depends  upon  the  little  tendency  which  a vola- 
tile oil  has  to  abforb  oxigen  without  being  de- 
compofed  by  it,  or  to  form  an  oily  oxide. 

SO.  The  faits  exert  no  fenfible  action  upon  the 
volatile  oils.  The  nitrates  burn  them  with  the 
affftance  of  heat  The  fuper-oxigenated  muriate 
of  pot-afh  inflames,  and  deftroys  them  by  per- 
cuÜion.  Thé  metallic  faits  and  folutions  are 
frequently  decompofed  by  the  volatile  oils,  ef- 
pecially  when  they  are  left  for  a long  time  in 
contaét  with  thefe  mixed  combuftible  bodies. 
Thus  a folution  of  gold,  agitated  with  a volatile 
oil,  and  kept  for  a long  time  with  it,  preci- 
pitates grains  or  plates  of  gold  : the  oil  acquires, 
in  this  cafe,  the  property  of  feparating  in  the 
cryftalline,  folid,  and  regular  form,  as  has  been 
obferved  by  Citizen  Vauquelin. 

31.  Laftly,  volatile  oil  unites  more  or  lefs  eafily 
with  the  different  materials  of  vegetables  that 
have  already  been  examined.  Mucilage,  fugar, 
and  even  fecula,  with  the  aid  of  a little  heat,  render 
them  either  lbluble  or  capable  of  remaining  for  a 
long  time  fufpended  in  water.  It  is  in  this  man- 
ner that  we  may  communicate  to  this  liquid,  or 
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to  feverai  other  bodies,  the  aromatic  part  of  fruits 
with  volatile  oil,  fuch  as  the  citron,  the  orange, 
&c.  the  peel  is  rubbed  with  fugar,  which  ab- 
forbs  a portion  of  oil  ; and  afterwards  dilfolve 
this  fugar  in  water  : this  is  what  is  named 
oleo , or  oleofaccharum.  The  volatile  oils  are 
very  eafily  united,  either  with  the  fixed  oils  by 
fmiple  agitation  and  mere  mixture,  or  with  the 
waxes  and  vegetable  butters,  by  means  of  a 
gentle  heat.  The  latter  fix  them  in  fome  mea- 
fure,  and  thus  form  the  unguents,  or  the  fra- 
grant ointments  of  the  ancients.  Nature  pre- 
fents,  ready  formed,  this  union  of  an  oily  and 
butyraceous  juice  with  a volatile  oil,  in  the 
butter  of  nutmegs  and  in  feverai  other  vege- 
tables.- 


E.  Species. 

32.  All  that  has  been  faid  concerning  the 
principal  differences  of  the  volatile  oils,  efpe- 
cially  as  to  their  ficuation,  of  their  extraction, 
and  of  their  phyfical  properties,  might  in  fact 
be  fufficient  to  obviate  the  necefiity  of  diftin- 
guifhing  fpecies  in  this  vegetable  principle,  and 
even  to  eftablifh  a fufficiently  marked  diftinc- 
tion  amongft  them.  I fliall,  therefore,  content 
myfelf  with  prefen  ting  a coneife  fketch  of 
the  method  which  may  be  followed  in  order  to 
divide  the.  volatile  oils  into  fpecies,  at  the  fame 
time  remarking,  that  I cannot  attend  to  the  ob- 
ject of  treating  (imply  of  the  numerous  feries 
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of  oils,  which  are  employed  in  the  arts,  hut 
lhall  merely  refer  them  in  general  to  a certain 
number  of  principal  fpecies. 

S3.  On  comparing  with  each  other  the  very 
numerous  volatile  oils,  which  are  extracted  from 
plants  for  the  purpofes  of  pharmacy  or  per- 
fumery, I divide  them  into  fix  principal  genera, 
according  to  their  fenfible  characters,  their  che- 
mical  properties,  or  their  mixtures,  and  I desig- 
nate thefe  fix  genera  by  the  denominations  of 
fugacious  oils,  light  oils,  vifeid  oils,  concrete 
oils,  ceraceous  oils,  and  camphorated  oils. 

34.  I term  thofe  fugacious  oils,  which  can- 
not be  collected  either  by  diftillation,  or  by  ex- 
prelhon  ; which  cannot  be  obtained  except  by  ab~ 
forbing  them  from  the  vegetables  which  contain 
them,  and  fixing  them  by  means  of  fat  oils. 
The  principal  fpecies  of  this  kind,  which  have 
hitherto  been  confounded  with  the  fpiritus  rec- 
tors, or  pretended  aromas,  are  thofe  of  the  lily, 
of  the  tuberofe,  the  narciffus,  of  the  hyacinth, 
of  the  convallaria,  of  thejafmine,  of  the  refeda, 
and  of  the  heliotrope. 

35.  The  light  oils  of  the  fécond  genus  are 
thofe  which  are  very  liquid,  almoft  colourlefs, 
extracted  by  the  mere  expredion  of  the  cortices 
in  which  they  are  inclofed  in  very  vihble  vefi- 
cles.  The  bed:  known  fpecies  are  the  effences  of 
lemon,  of  orange,  of  citron,  of  bergamot,  &c. 
It  is  to  be  obferved,  that  thefe  are  capable  of 
pafdng  into  the  two  following  dates,  with  the 
afliftance  of  time  and  lofs  of  hidrogen. 

Vol.  VII.  LI 
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36.  In  the  third  genus  I place  the  vifcicl  or 
thick  volatile  oils,  generally  of  a brown  colour. 
The  preceding,  when  kept  for  a long  time,  ar- 
rive at  this  Ûate.  This  genus  comprehends  the 
oils  of  mace,  of  cardamoms,  of  pepper,  and  ef- 
pec i ally  the  oils  that  are  heavier  than  water, 
of  fafiafras,  of  cloves,  and  of  cinnamon. 

37.  To  the  fourth  genus  I refer  the  volatile 
oils,  obtained  like  the  preceding,  by  the  adtion 
of  fire  and  diftillation,  but  which  allume  a con- 
crete or  cry  ftal  line  form,  either  by  cooling,  or 
by  a flow  evaporation  and  cryftallization.  The 
principal  fpecies  of  the  fir  ft  are,  the  oil  of  par- 
fley,  of  fennel,  of  anifeed,  of  balm,  of  rofe, 
to  the  fécond  belong  the  oil  of  thyme,  of 
marjoram,  of  mint,  and  undoubtedly  a much 
greater  number  fufceptible  of  cryftallization. 

38.  The  fifth  genus  is  formed  by  the  volatile 
waxy  oils  which  nature  prefents,  and  which 
art  extracts  by  prefiure,  and  their  previous 
ioftening  by  means  of  fire,  in  the  concrete 
ftate,  united  with  butyraceous,  or  waxy  oily 
matters.  Hitherto,  we  know  only  the  oil  of 
nutmegs  of  this  genus,  but  there  undoubt- 
edly exill  many  others  in  nature. 

39.  La  fitly,  1 appropriate  the  lixth  genus  of 
volatile  oils  to  thole  which  I term  camphorated, 
bceaufethey  naturally  hold  in  folution  the  vola- 
tile  and  inflammable  fubftance,  which  lhall  be 
examined  in  the  lubfequent  article,  under  the 
name  of  camphor.  The  oils  of  rofemary,  of 
fage,  of  lavender,  of  matricaria,  of  marjoram, 
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of  pul  fat  ilia,  of  the  roots  of  zedoary,  of  vale- 
rian, &c.  belong  efpecially  to  this  genus. 

Thefe  diftinCtions,  however,  will  be  re6ii  — 
fled  in  proportion  as  the  ohfervations  upon 
thefe  oils  fhall  become  more  exaét  and  more 
numerous. 


F.  U/ès. 


40.  It  has  been  feen,  by  all  the  preceding 
details,  that  the  volatile  oils  are  ufeful  for  a 
great  number  of  purpofes.  Befides  the  medi- 
cinal properties  which  characterize  them,  and 
which  caufe  them  to  be  employed  in  many  cafes 
as  very  aCtive  and  very  valuable  remedies  : be- 
fides their  very  multiplied  effects,  and  their 
frequent  ufe  in  the  form  of  aromatic  waters  ; 
befides  their  application  as  ftimulants,  anti- 
feptics,  and  external  cathereties,  they  form  the 
principal  ingredient  of  perfumes.  They  coil- 
ftitute  all  the  odours  that  were  formerly  called 
fpiritus  reéfors  or  perfumes  ; it  is  not  only  in 
their  primitive  ftate  of  ell  en  c es  that  they  are 
employed  in  perfumery  ; they  are  combined  for 
that  purpofe  with  fixed  oils,  with  mucilages, 
with  fecula,  with  alcohol,  with  vinegar,  with 
fats.  They  are  added  to  the  powders,  and  the 
kinds  of  plants  that  are  ufed  for  filling  the  per- 
fuming bags,  the  pots- pourris.  Their  forms  and 
modifications  are  varied  in  all  poffible  ways. 

They 
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They  alfo  enter  into  the  competition  of  fome 
fragrant  fubftances  for  burning,  or  of  aromatic 
paftils. 

They  are  mixed  with  a great  number  of 
liquors,  in  order  to  render  them  aromatic  and 
agreeable,  efpecially  the  liquors  u fed  at  table» 

They  are  alfo  employed  as  combuftible  bodies 
in  fome  circumftances. 

They  are  ufed  for  preferving  dead  bodies, 
and  form  part  of  the  materials  ufed  in  embalm- 

ing. 

Laftly,  They  are  fometimes  mixed  with 
refins  and  gum- retins  in  the  preparation  of 
colours  and  pigments. 


END  OF  THE  SEVENTH  VOLUME» 


W.  Flint,  Printer, 
Old  Bailey. 
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